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EXTENDED cDNAs FOR SECRETED PROTEINS 



PCT/IB98/01862 



nnckgroimd of the Invention , 

The cslimuted 50,000-100,000 genes scallered along ihc human chromosomes offer tremendous 
5 promise for Ihe understanding, diagnosis, and ircatmeiU of hunuui diseases. In addition, probes capable of 
speeillcally hybridizing lo loci distributed throughout the lunnan genome find applications in the 
cunstruciion of high resolution chromosonie nuips and in the ideniincation of individuals. 

In the past, ihe characterization of even a single human gene was a painstaking process, requiring 
years of effort. Recent developments in the areas of cloning vectors. DNA sequencing, and computer 
10 technology have merged to greatly accelerate the rale at which human genes can be isolated, sequenced, 
mapped, and characterized. Cloning vectors such as yeast artificial chromosomes ( YACs) and bacterial 
artificial chromosomes (BACs) are able to accept DNA inserts ranging from 300 to 1000 kilobases (kb) or 
100-400 kb in length respectively, thereby facilitating the manipulation and ordering of DNA sequences 
distributed over great distances on the human chromosomes. Automated DNA sequencing machines permit 
15 the rapid sequencing of human genes. Bioinformatics software enables the comparison of nucleic acid and 
protein sequences, thereby assisting in the characterization of human gene products. 

Currently, two different approaches are being pursued for identifying and characterizing the genes 
distributed along the human genome. In one approach, large fragments of genomic DNA are isolated, 
cloned, and sequenced. Potential open reading frames in these genomic sequences arc identified using bio- 
20 informatics software. However, this approach entails sequencing large stretches of human DNA which do 
not encode proteins in order to find the protein encoding sequences scattered throughout the genome. In 
addition to requiring extensive sequencing, the bio-informatics software may mischaracterizc the genomic 
sequences obtained. Thus, the software may produce false positives in which non-coding DNA is 
mischaracterized as coding DNA or false negatives in which coding DNA is mislabeled as non-coding 
25 DNA. 

An alternative approach takes a more direct route to identifying and characterizing human genes. In 
this approach, complementary DNAs (cDNAs) are synthesized from isolated messenger RNAs (mRNAs) 
which encode human proteins. Using this approach, sequencing is only performed on DNA which is 
derived from protein coding portions of the genome. Often, only short stretches of the cDNAs are 

30 sequenced to obtain sequences called expressed sequence tags (ESTs). The ESTs may then be used to 
isolate or purify extended cDNAs which include sequences adjacent lo the EST sequences. The extended 
cDNAs may contain all of the sequence of the EST which was used to obtain them or only a portion of the 
sequence of the EST which was used to obtain them. In addition, the extended cDNAs may contain the full 
coding sequence of the gene from which the EST was derived or, alternatively, the extended cDNAs may 

35 include portions of the coding sequence of the gene from which the EST was derived. It will be appreciated 
that there may be several extended cDNAs which include the EST sequence as a result of alternate splicing 
or the activity of alternative promoters. 
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In the past, the short EST sequences which could be used to isolate or purify extended cDNAs were 
often obtained from oligo-dT primed cDNA libraries. Accordingly, they mainly corresponded to the 3' 
untranslated region of the niRNA. In part, tlie prevalence of EST sequences derived from the 3' end of the 
niRNA is a result of the fact that typical techniques for obtaining cDNAs. arc not well suited for isolating 
5 cDNA sequences derived from the 5' ends of mRNAs. (Adams ci al„ Nadtrc 2ni\\lA, 1996. Hillicr ct al.. 
Giwmw Res, 6:S07-S28, 1996). 

hi addition, in those reported instances where longer cDNA sequences have been obtained, tlie 
reported sequences typically correspond to coding sequences and do not include the full 5' untranslated 
region of the niRNA from which the cDNA is derived. Such incomplete sequences may not include the first 
1 0 exon of the mRNA. particularly in situations where the first exon is short. Furthermore, they may not 

include some exons, often short ones, which are located upstream of splicing sites. Thus, there is a need to 
obtain sequences derived from the 5' ends of mRNAs which can be used to obtain extended cDNAs which 
may include the 5' sequences contained in the 5' ESTs. 

Wiiile many sequences derived from human chromosomes have practical applications, approaches 
15 based on the identification and characterization of those chromosomal sequences which encode a protein 
product are particularly relevant to diagnostic and therapeutic uses. Of the 50,000-100,000 protein coding 
genes, those genes encoding proteins which arc secreted from the cell in which they are synthesized, as well 
as the secreted proteins themselves, are particularly valuable as potential therapeutic agents. Such proteins 
are often involved in cell to cell communication and may be responsible for producing a clinically relevant 
20 response in their target cells. 

In fact, several secretory proteins, including tissue plasminogen activator, G-CSF, GM-CSF, 
erythropoietin, human growth hormone, insulin, intcrferon-a intcrferon-p, intcrfcron-y, and inlcrleukin-2, 
are currently in clinical use. These proteins are used to treat a wide range of conditions, including acute 
myocardial infarction, acute ischemic stroke, anemia, diabetes, growth hormone deficiency, hepatitis, 
25 kidney carcinoma, chemotherapy induced neutropenia and multiple sclerosis. For these reasons, extended 
cDNAs encoding secreted proteins or portions thereof represent a particularly valuable source of therapeutic 
agents. Thus, there is a need for the identification and characterization of secreted proteins and the nucleic 
acids encoding them. 

In addition to being therapeutically useful themselves, secretory proteins include short peptides, 
30 called signal peptides, at their amino termini which direct their secretion. These signal peptides arc encoded 
by the signal sequences located at the 5' ends of the coding sequences of genes encoding secreted proteins. 
Because these signal peptides will direct the extracellular secretion of any protein to which they arc 
operably linked, the signal sequences may be exploited to direct the efficient secretion of any protein by 
opcrably linking the signal sequences to a gene encoding the protein for which secretion is desired. This 
35 may prove beneficial in gene therapy strategies in which it is desired to deliver a particular gene product to 
cells other than the cell in which it is produced. Signal sequences encoding signal peptides also find 
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application in simplifying protein purification techniques. In such applications, the exu-acellular secretion 
of the desired protein greatly facilitates purification by reducing the number of undesired proteins from 
which the desired protein must be selected. Thus, there exists a need to identify and characterize the 5' 
portions of the genes for secretory proteins which encode signal peptides. 
5 Public infonnalion on the number of himwn genes for whicli tiic promoters and upstream regulatory 

regions have l>een identified and cliaractcrized is quite linuted. hi part, this may be due to the difficulty of 
isolating such regulatory sequences. Upstream regulatory sequences such as transcription factor binding 
sites are typically loo short to bo utilized as probes for isolating promoters from hunun genomic libraries. 
Recently, some approaches have been developed to isolate human promoters. One of them consists of 
10 making a CpG island library (Cross. S.H. et al., Purification of CpG Islands using a Methylated DNA 
Binding Column. Nafure Genetics 6: 236-244 (1994)). The second consists of isolating human genomic 
DNA sequences containing Spcl binding sites by the use of Spel binding protein. (Mortlock et al.. Genome 
Res. 6:327-335. 1996). Both of these approaches have their limits due to a lack of specificity or of 
comprehensiveness. 

15 5' ESTs and extended cDNAs obtainable therefrom may be used to efficiently identify and isolate 

upstream regulatory regions which control the location, developmental stage, rate, and quantity of protein 
synthesis, as well as the stability of the n^A. Theil et a!,. BioFactors 4:87-93 (1993). Once identified and 
characterized, these regulatory regions may be utilized in gene therapy or protein purification scliemcs to 
obtain the desired amount and locations of protein synthesis or to inhibit, reduce, or prevent the synthesis of 

20 undesirable gene products. 

In addition, ESTs containing the 5' ends of secretory protein genes or extended cDNAs which 
include sequences adjacent to the sequences of the ESTs may include sequences useful as probes for 
chromosome mapping and the identification of individuals. Thus, there is a need to identify and 
characterize the sequences upstream of the 5' coding sequences of genes encoding secretory proteins. 

25 

Summnrv of the Invcnlion 

The present invention relates to purified, isolated, or recombinant extended cDNAs which encode 
secreted proteins or fragments thereof. Preferably, the purified, isolated or recombinant cDNAs contain the 
entire open reading frame of their corresponding mRNAs, including a start codon and a stop codon. For 

30 example, the extended cDNAs may include nucleic acids encoding the signal peptide as well as the mature 
protein. Alternatively, the extended cDNAs may contain a fragment of the open reading frame. In some 
embodiments, the fragment may encode only the sequence of the mature protein. Alternatively, the 
fragment may encode only a portion of the mature protein. A further aspect of the present invention is a 
nucleic acid which encodes the signal peptide of a secreted protein. 

35 The present extended cDNAs were obtained using ESTs which include sequences derived from the 

authentic 5' ends of their corresponding mRNAs, As used herein the terms "EST" or "5' EST" refer to the 
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sliori cDNAs which were used to obtain the extended cDNAs of the present invention. As used herein, the 
lenn "extended cDNA" refers to llie cDNAs which include sequences adjacent to the 5' EST used to obtain 
them. The extended cDNAs may contain all or a portion of the sequence of the EST which was used to 
obtain them. The term "corresponding mRNA" refers to the mRNA which was the template for the cDNA 
3 synthesis wliich produced the 5' EST. As used herein, the term "purincd" docs not require absolute purity; 
ratlier, it is intended as a relative definition, hidividual extended cDNA clones isolated from a cDNA 
library have been conventionally purified to electrophorelic homogeneity. The sequences obtained from 
these clones could not be obtained directly either from the library or from total human DNA. Tlie extended 
cDNA clones are not naturally occurring as such, but rather are obtained via manipulation of a partially 

10 purified naturally occurring substance (messenger RNA). Tiie conversion of mRNA into a cDNA library 
involves the creation of a synthetic substance (cDNA) and pure individual cDNA clones can be isolated 
from the synthetic library by clonal selection. Thus, creating a cDNA library from messenger RNA and 
subsequently isolating individual clones from that library results in an approximately 10'*-10*^ fold 
purification of the native message. Purification of starting material or natural material to at least one order 

15 of magnitude, preferably two or three orders, and more preferably four or five orders of magnitude is 
expressly contemplated. 

As used herein, the term "isolated" requires that the material be removed from its original 
environment (e.g., the natural environment if it is naturally occurring). For example, a naturally-occurring 
polynucleotide present in a living animal is not isolated, but the same polynucleotide, separated from some 

20 or all of the coexisting materials in the natural system, is isolated. 

As used herein, the term "recombinant" means that the extended cDNA is adjacent to "backbone" 
nucleic acid to which it is not adjacent in its natural environment. Additionally, to be "enriched" the 
extended cDNAs will represent 5% or more of the number of nucleic acid inserts in a population of nucleic 
acid backbone molecules. Backbone molecules according to the present invention include nucleic acids 

25 such as expression vectors, self-replicating nucleic acids, viruses, integrating nucleic acids, and other 
vectors or nucleic acids used to maintain or manipulate a nucleic acid insert of interest. Preferably, the 
enriched extended cDNAs represent 15% or more of the number of nucleic acid inserts in the population of 
recombinant backbone molecules. More preferably, the enriched extended cDNAs represent 50% or more 
of the number of nucleic acid inserts in the population of recombinant backbone molecules. In a highly 

30 preferred embodiment, the enriched extended cDN As represent 90% or more of the number of nucleic acid 
inserts in the population of recombinant backbone molecules. "Stringent", "moderate," and "low" 
hybridization conditions are as defined in Example 29. 

Unless otherwise indicated, a "complementary" sequence is fully complementary. Thus, extended 
cDN As encoding secreted polypeptides or fragments thereof which arc present in cDNA libraries in which 

35 one or more extended cDNAs encoding secreted polypeptides or fragments thereof make up 5% or more of 
the number of nucleic acid inserts in the backbone molecules are "enriched recombinant extended cDNAs" 
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as denned herein. Likewise, extended cDNAs encoding secreted polypeptides or fragments thereof which 
are in a population of plasmids in which one or more extended cDNAs of the present invention have been 
inserted such that they represent 57o or more of the number of inserts in liic plasmid backbone arc " 
enriched recombinant extended cDNAs" as denned herein. However, extended cDNAs encoding secreted 
5 polypeptides or fragments thereof wiiich are in cDNA libraries in which (lie extended cDNAs encoding 
secreted polypcpiidcs or fragments thereof constitute less than 5% of the number of nucleic acid inserts in 
the population of backbone molecules, such as libraries in which backbone molecules having a cDNA insert 
encoding a secreted polypeptide are extremely rare, are not "enriched recombinant extended cDNAs." 
In particular, the present invention relates to extended cDNAs which were derived from genes 

10 encoding secreted proteins. As used herein, a "secreted" protein is one which, when expressed in a suitable 
host cell, is transported across or through a membrane, including transport as a result of signal peptides in 
its amino acid sequence. "Secreted" proteins include without limitation proteins secreted wholly (e.g. 
soluble proteins), or partially (e.g. receptors) from the cell in which they are expressed. "Secreted" proteins 
also include without limitation proteins which are transported across the membrane of the endoplasmic 

15 reticulum. 

Extended cDNAs encoding secreted proteins may include nucleic acid sequences, called signal 
sequences, which encode signal peptides which direct the extracellular secretion of the proteins encoded by 
the extended cDNAs. Generally, the signal peptides arc located at the amino termini of secreted proteins. 
Secreted proteins arc translated by ribosomes associated with the "rough" endoplasmic reticulum. 
20 Generally, secreted proteins are co-translationally transferred to the membrane of the endoplasmic 
reticulum. Association of the ribosome with the endoplasmic reticulum during translation of secreted 
proteins is mediated by the signal peptide. The signal peptide is typically cleaved following its co- 
translationat entry into the endoplasmic reticulum. After delivery to the endoplasmic reticulum, secreted 
proteins may proceed through the Golgi apparatus. In the Golgi apparatus, the proteins may undergo post- 
25 translational modification before entering secretory vesicles which transport them across the cell membrane. 

The extended cDNAs of the present invention have several important applications. For example, 
they may be used to express the entire secreted protein which they encode. Alternatively, they may be used 
to express portions of the secreted protein. The portions may comprise the signal peptides encoded by the 
extended cDNAs or the mature proteins encoded by the extended cDNAs (i.e. the proteins generated when 
30 tlie signal peptide is cleaved ofQ. The portions may also comprise polypeptides having at least 10 

consecutive amino acids encoded by the extended cDNAs. Alternatively, the portions may comprise at least 
15 consecutive amino acids encoded by the extended cDNAs. In some embodiments, the portions may 
comprise at least 25 consecutive amino acids encoded by the extended cDNAs. In other embodiments, the 
portions may comprise at least 40 amino acids encoded by the extended cDNAs. 
35 Antibodies which specifically recognize the entire secreted proteins encoded by the extended 

cDNAs or fragments thereof having at least 10 consecutive amino acids, at least 15 consecutive amino 
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acids, at least 25 consecutive amino acids, or at least 40 consecutive amino acids may also be obtained as 
described below, Antibodies which specifically recognize the mature protein generated when the signal 
peptide is cleaved may also be obtained as described below. Similarly, antibodies which specifically 
recognize the signal peptides encoded by the extended cDNAs may also be obtained. 
5 hi some embodiments, the extended cDNAs include the signal sequence. In other embodiments, the 

extended cDNAs may include the full coding sequence for the nwture protein (i.e. tlic protein generated 
when the };ignal polypeptide is cleaved ofQ. In addition, ilic extended cDNAs may include regulatory 
region.s upstream of the translation start site or downstream of the stop codon which control the amount, 
location, or developmental stage of gene expression. As discussed above, secreted proteins are 
10 therapeutically important. Thus, the proteins expressed from the cDNAs may be useful in treating or 
controlling a variety of human conditions. The extended cDNAs may also be used to obtain the 
corresponding genomic DNA. Tlic term "corresponding genomic DNA" refers to the genomic DNA which 
encodes mRNA which includes the sequence of one of the strands of the extended cDNA in which 
thymidine residues in the sequence of the extended cDNA arc replaced by uracil residues in the mRNA. 
15 The extended cDNAs or genomic DNAs obtained therefrom may be used in forensic procedures to 

identify individuals or in diagnostic procedures to identify individuals having genetic diseases resulting 
from abnormal expression of the genes corresponding to the extended cDNAs. In addition, the present 
invention is useful for constructing a high resolution map of the human chromosomes, 

Tiie present invention also relates to secretion vectors capable of directing the secretion of a protein 
20 of interest. Such vectors may be used in gene therapy strategies in which it is desired to produce a gene 
product in one cell which is to be delivered to another location in the body. Secretion vectors may also 
facilitate the purification of desired proteins. 

The present invention also relates to expression vectors capable of directing the expression of an 
inserted gene in a desired spatial or temporal manner or at a desired level. Such vectors may include 
25 sequences upstream of the extended cDNAs such as promoters or upstream regulatory sequences. 

In addition, the present invention may also be used for gene therapy to control or treat genetic 
diseases. Signal peptides may also be fused to heterologous proteins to direct their extracellular secretion. 

One embodiment of the present invention is a purified or isolated nucleic acid comprising the 
sequence of one of SEQ ED NOs: 134-180 or a sequence complementary thereto. In one aspect of this 
30 embodiment, the nucleic acid is recombinant. 

Another embodiment of the present invention is a purified or isolated nucleic acid comprising at 
least 10 consecutive bases of the sequence of one of SEQ ID NOs: 134-180 or one of the sequences 
complementary thereto. In one aspect of this embodiment, the nucleic acid comprises at least 15, 25, 30, 40, 
50, 75. or 100 consecutive bases of one of the sequences of SEQ ID NOs: 134-180 or one of the sequences 
35 complementary thereto. The nucleic acid may be a recombinant nucleic acid. 

Another embodiment of the present invention is a purified or isolated nucleic acid of at least 15 
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bases capable of hybridizing under stringent conditions to the sequence of one of SEQ ID NOs: 134-180 or 
a sequence complementary to one of the sequences of SEQ ID NOs: 134- ISO. In one aspect of this 
embodiment, tiie nucleic acid is recombinant. 

Another embodiment of llie present invention is a purined or isolated nucleic acid comprising the 
5 • full coding sequences of one of SEQ ID NOs: 134-180, wherein the full coding sequence optionally 
comprises the sequence encoding signal peptide as well as the sequence encoding mature protein, hi one 
aspect of this enibodimcnt, the nucleic acid is recombinant. 

A further embodiment of the present invention is a purified or isolated nucleic acid comprising the 
nucleotides of one of SEQ ID NOs: 134-180 which encode a mature protein. In one aspect of this 
10 embodiment, the nucleic acid is recombinant. 

Yet another embodiment of the present invention is a purified or isolated nucleic acid comprising 
the nucleotides ofoneofSEQ ID NOs: 134-lSO which encode the signal peptide. In one aspect of this 
embodiment, the nucleic acid is recombinant. 

Another embodiment of the present invention is a purified or isolated nucleic acid encoding a 
1 5 polypeptide having the sequence of one of the sequences of SEQ ID NOs: 1 8 1 -227. 

Another embodiment of the present invention is a purified or isolated nucleic acid encoding a 
polypeptide having the sequence of a mature protein included in one of the sequences of SEQ ID NOs: 181- 
227. 

Another embodiment of the present invention is a purified or isolated nucleic acid encoding a 
20 polypeptide having the sequence of a signal peptide included in one of the sequences of SEQ ID NOs: 181- 
227. 

Yet another embodiment of the present invention is a purified or isolated protein comprising the 
sequence of one of SEQ ID NOs: 181-227. 

Another embodiment of the present invention is a purified or isolated polypeptide comprising at 
25 least 10 consecutive amino acids of one of the sequences of SEQ ID NOs: 181-227. In one aspect of this 
embodiment, the purified or isolated polypeptide comprises at least 15, 20, 25, 35, 50, 75, 100, 150 or 200 
consecutive amino acids of one of tlie sequences of SEQ ID NOs: 18 1-227. In still another aspect, the 
purified or isolated polypeptide comprises at least 25 consecutive amino acids of one of the sequences of 
SEQ ID NOs: 181-227. 

30 Another embodiment of the present invention is an isolated or purified polypeptide comprising a 

signal peptide of one of the polypeptides of SEQ ID NOs: 181-227. 

Yet another embodiment of the present invention is an isolated or purified polypeptide comprising a 
mature protein of one of the polypeptides of SEQ ID NOs: 18 1-227. 

A further embodiment of the present invention is a method of making a protein comprising one of 
35 the sequences of SEQ ID NO: 181-227, comprising the steps of obtaining a cDNA comprising one of the 
sequences of sequence of SEQ ID NO: 134-180, inserting the cDNA in an expression vector such that the 
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cDNA is operably linked to a promoter, and introducing the expression vector into a host cell whereby the 
host cell produces the protein encoded by said cDNA. In one aspect of this embodiment, the method further 
comprises the step of isolating the protein. 

Another embodiment of the present invention is a protein obtainable by the method described in the 
5 preceding paragraph. 

Anoilier embodiment of the present invention is a method of making a protein comprising the 
anuno acid sequence of ihc mature protein contained in one of the sequences of SEQ ID NO: 181-227, 
comprising the steps of obtaining a cDNA comprising one of the nucleotides sequence of sequence of SEQ 
ID NO: 134- ISO which encode for the nuiture proiein. inserting the cDNA in an expression vector such that 
10 the cDNA is operably linked to a promoter, and introducing ilie expression vector into a host cell whereby 
the host cell produces the mature protein encoded by the cDNA. In one aspect of this embodiment, the 
method further comprises the step of isolating the protein. 

Another embodiment of the present invention is a mature protein obtainable by the method 
described in the preceding paragraph. 
1 5 Another embodiment of the present invention is a host cell containing the purified or isolated 

nucleic acids comprising the sequence of one of SEQ ID NOs: 134-180 or a sequence complementary 
thereto described herein. 

Another embodiment of the present invention is a host cell containing the purified or isolated 
nucleic acids comprising the full coding sequences of one of SEQ ID NOs: 134-180, wherein the full coding 
20 sequence comprises the sequence encoding signal peptide and the sequence encoding mature protein 
described herein. 

Another embodiment of llic present invention is a host cell containing the purified or isolated 

nucleic acids comprising the nucleotides of one of SEQ ID NOs: 134-180 which encode a mature protein 

which arc described herein. 
25 Another embodiment of the present invention is a host cell containing the purified or isolated^ 

nucleic acids comprising the nucleotides of one of SEQ ID NOs: 134-180 which encode the signal peptide 

which are described herein. 

Another embodiment of the present invention is a purified or isolated antibody capable of 

specifically binding to a protein having the sequence of one of SEQ ID NOs: 181-227. In one aspect of this 
30 embodiment, the antibody is capable of binding to a polypeptide comprising at least 10 consecutive amino 

acids of the sequence of one of SEQ ID NOs: 181-227. 

Another embodiment of tiie present invention is an array of cDN As or fragments thereof of at least 

15 nucleotides in length which includes at least one of the sequences of SEQ ID NOs: 134-180, or one of 

tiie sequences complementary to the sequences of SEQ ID NOs: 134-180, or a fragment thereof of at least 
35 15 consecutive nucleotides. In one aspect of this embodiment, the array includes at least two of the 

sequences of SEQ ID NOs: 134-180, the sequences complementary to the sequences of SEQ ID NOs: 134- 
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180, or fragments thereof of at least 15 consecutive nucleotides. In another aspect of this embodiment, 
the array includes at least five of the sequences of SEQ ID NOs: 134-180, the sequences complementary 
to the sequences of SEQ ID NOs: 134-180, or fragments thereof of at least 15 consecutive nucleotides. 

A further embodiment of the invention encompasses purified polynucleotides comprising an 
5 insert from a clone deposited in ATCC accession No. 98619 or a fragment thereof comprising a 
contiguous span of at least 8, 10, 12, 15. 20, 25, 40, 60, 100, or 200 nucleotides of said insert. An 
additional embodiment of the invention encompasses purified polypeptides which comprise, consist of, or 
consist essentially of an amino acid sequence encoded by the insert from a clone deposited in ATCC 
accession No. 98619, as well as polypeptides which comprise a fragment of said amino acid sequence 
1 0 consisting of a signal peptide, a mature protein, or a contiguous span of at least 5, 8, 10, 12, 15, 20, 25, 40, 
60, 100, or 200 amino acids encoded by said insert. 

An additional embodiment of the invention encompasses purified polypeptides which comprise a 
contiguous span of at least 5, 8, 10, 12, 15, 20, 25, 40, 60, 100, or 200 amino acids of SEQ ID NOs: 185, 
186, 191, 192, 200, 201, 213, 214, 215, or 227, wherein said contiguous span comprises at least one of the 
1 5 amino acid positions which was not shown to be identical to a public sequence in any of Figures 9 to 16. 
Also encompassed by the invention are purified polynuculeotides encoding said polypeptides. 

Brief Description of the Drawings 
Figure 1 is a summary of a procedure for obtaining cDNAs which have been selected to include 
the 5' ends of the mRNAs from which they are derived. 
20 Figure 2 is an analysis of the 43 amino terminal amino acids of all human SwissProt proteins to 

determine the frequency of false positives and false negatives using the techniques for signal peptide 
identification described herein. 

Figure 3 shows the distribution of von Heijne scores for 5' ESTs in each of the categories 
described herein and the probability that these 5' ESTs encode a signal peptide. 
25 Figure 4 shows the distribution of 5' ESTs in each category and the number of 5' ESTs in each 

category having a given minimum von Heijne's score. 

Figure 5 shows the tissues from which the mRNAs corresponding to the 5' ESTs in each of the 
categories described herein were obtained. 

Figure 6 is a map of pED6dpc2. PED6dpc2 is derived from pED6dpcl by insertion of a new 
30 polylinker to facilitate cDNA cloning. SST cDNAs are cloned between EcoRI and Notl. FED vectors are 
described in Kaufinan et al (1991), NAR 19: 4485-4490. 

Figure 7 provides a schematic description of the promoters isolated and the way they are 
assembled with the coiresponding 5' tags. 

Figure 8 describes the transcription factor binding sites present in each of these promoters. 
35 Figure 9 depicts an amino acid alignment between SEQ E) NO: 214 and murine SH3BGRL 

(AF042081). Identities are shown by (:) and conservative substitutions by (.). Cell attachment motif 
(ROD) is in bold type and the proline rich region is underlined. 



SUBSTITUTE SHEET (RULE 26) 
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Figure 10 depicts a multiple amino acid alignment between SEQ ID NOs; 185 and 215, and murine 
MEK binding partner (AF082526). Positions conserved in all three proteins are indicated by (*). 

Figure 1 1 depicts an amino acid alignment between SEQ ID NO: 186 and murine claudin-2 
(AF072I28). Identities are shown by {:) and conservative substitutions by {.). 

Figure 12 depicts an amino acid alignment between SEQ ID NO: 213 and GMF-y (AB001993). In 
the alignment present the translation stalls at position 2 of SEQ ID NO: 166. The actual start methionine of 
SEQ ID NO: 213 appears to be at position 13. Identities are shown by (:) and conservative substitutions by 
(.). 

Figure 13 depicts an amino acid alignment between SEQ ID NO: 191 and Derwcnt Protein 
Sequence Database Accession NO: W36955. Identities are shown by (:) and conservative substitutions by 
(.). 

Figure 14 depicts an amino acid alignment between SEQ ID NO: 200 and human Ring zinc finger 
protein (AF037204). Amino acids defining an EGF-like domain are highlighted. The region defining an 
almost perfect Ring Finger domain is boxed. Identities are shown by (:) and conservative substitutions by 
(.). 

Figure 15 depicts an amino acid alignment between SEQ ID NO: 192 and Y 15286. Identities are 
shown by (:) and conservative substitutions by (,). 

Figure 16 depicts a multiple amino acid alignment between SEQ ID NOs: 201 and 227, and human 
stomatin (x85 1 16). Positions conserved in all three proteins are indicated by (*). The amino acid sequences 
in SEQ ID NOs: 201 and 227 differ in their N-terminal sequences: segment 1-76 (SEQ ID NO: 201) and 
segment 1-26 {SEQ ID NO: 227). The remainder of these 2 proteins are 99.5% identical. The band 7 
protein family signature is boxed. The microbody C-tcrminal targeting signal appears in bold type. 

Detailed Dcscrintion of the Preferred Embodiment 

I. Obtaining yESTs 

The present extended cDNAs were obtained using 5' ESTs which were isolated as described below. 
A, Chemical Mctliods for Ohtainhig mRNAs having Intact 5^ Ends 

In order to obtain the 5' ESTs used to obtain the extended cDNAs of the present invention, mRNAs 
having intact 5' ends must be obtained. Currently, there arc two approaches for obtaining such mRNAs. 
One of these approaclies is a chemical modification method involving derivatizalion of the 5' ends of the 
mRNAs and selection of the dcrivatizcd mRNAs. The 5' ends of cukaryotic mRNAs possess a structure 
referred to as a "cap" which comprises a guanosine methylated at the 7 position. The cap is joined to the 
first transcribed base of the mRNA by a 5', 5'-triphosphatc bond. In some instances, the 5' guanosine is 
methylated in both the 2 and 7 positions. Rarely, the 5' guanosine is trimethylatcd at the 2, 7 and 7 
positions. In the chemical method for obtaining mRNAs having intact 5' ends, the 5' cap is specifically 
derivaiized and coupled to a reactive group on an immobilizing substrate. This specific derivalization is 
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based on the fact that only the ribose linked to the methylated guanosine at the 5' end of the mRNA and the 
ribose linked to the base at the 3' terminus, of the mRNA. possess 2'. 3'-cis diols. Optionally, where the 3' 
terminal ribose has a 2', 3'-cis diol, the 2\ 3'-cis diol at the 3' end may be chemically modified, substituted, 
converted, or eliminated, leaving only the ribose linked to the methylated guanosine at the 5' end of the 
5 mRNA with a 2', 3'-cis diol, A variety of techniques are available for eliminating the 2\ 3'<is diol on the 3' 
terminal ribose. For example, controlled alkaline hydrolysis may he used to generate mRNA fragments in 
which the 3' terminal ribose is a 3'-phosphate. 2'-phosphaie or (2', 3')-cyclophosphaie. Thercaftcr, the 
fragment which includes the original 3' ribose nwy be eliminated from the mixture through chronuiography 
on an oligo-dT column. Alternatively, u base which lacks the 2'. 3'-cis diol may be added to the 3' end of 
10 the mRNA using an RNA ligase such as T4 RNA ligase. Example I below describes a method for ligation 
of pCp to the 3' end of messenger RNA. 

EXAMPLE 1 

Lipation of the Nticleoside Diphosphate nCn to the 3' End of Messenger RNA. 
15 I Jig of RNA was incubated in a final reaction medium of 10 ^l in the presence of 5 U of T4 phage RNA 
ligase in the buffer provided by the manufacturer (Gibco - BRL), 40 U of the RNase inhibitor RNasin 
(Promega) and, 2 ^1 of ^'pCp (Amersham #PB 10208). The incubation was performed at 37°C for 2 hours 
or overnight at 7-8°C. 

Following modification or elimination of the 1\ 3'-cis diol at the 3' ribose, the 2', 3'-cls diol present 
20 at the 5' end of the mRNA may be oxidized using reagents such as NaDI-U, NaBHACN, or sodium pcriodate, 
thereby converting the 2', 3'-cis diol to a dialdehyde. Example 2 describes the oxidation of the 2', 3'-cis diol 
at the 5' end of the mRNA with sodium pcriodate. 

EXAMPLE 2 

25 Oxidation of 1\ 3^-cis diol at the 5' End of the mRNA 

0.1 OD unit of either a capped oligoribonucleotide of 47 nucleotides (including the cap) or an 
uncapped oligoribonucleotide of 46 nucleotides were treated as follows. The oligoribonucleotides were 
produced by in vitro transcription using the transcription kit " AmpliScribe T7" (Epicentre Technologies). 
As indicated bcIow» the DNA template for the RNA transcript contained a single cyiosinc. To synthesize 

30 the uncapped RNA, all four NTPs were included in the in vitro transcription reaction, To obtain the capped 
RNA, GTP was replaced by an analogue of the cap, m7G(5')ppp(5')G. This compound, recognized by 
polymerase, was incorporated into the 5' end of the nascent transcript during the step of initiation of 
transcription but was not capable of incorporation during the extension step. Consequently, the resulting 
RNA contained a cap at its 5' end. The sequences of the oligoribonucleotides produced by the in vitro 

35 transcription reaction were: 
+Cap: 
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5'm7GpppGCAUCCUACUCCCAUCCAAUUCCACCCUAACUCCUCCCAUCUCCAC-3' (SEQ ID 

N0:1) 

-Cap: 

5'-pppGCAUCCUACUCCCAUCCAAUUCCACCCUAACUCCUCCCAUCUCCAC-3' (SEQ ID N0:2) 
5 The oligoribonuclcotides were dissolved m 9 ^il of acclaie buffer (0. 1 M sodium acclaie. pH 5.2) 

and 3 fi! of ft-eshly prepared 0, 1 M sodium periodate solution. The mixture was incubated for 1 hour in the 
dark at 4®C or room temperature. Thereafter, the reaction was siopin:d by adding 4 |il of 10% elhylene 
glycol. The product was ethanol pi-ecipilated. resuspended in 10^1 or more of water or appropriate buffer 
and dialyzed against water. 

10 The resulting aldehyde groups may then be coupled to molecules iiaving a reactive amine group, 

such as hydrazine, carbazide, liiiocarbazide or semicarbazide groups, in order to facilitate enrichment of the 
5' ends of the mRNAs. Molecules having reactive amine groups which are suitable for use in selecting 
mRNAs having intact 5' ends include avidin/proteins, antibodies, vitamins, ligands capable of specifically 
binding lo receptor molecules, or oligonucleotides. Example 3 below describes the coupling of the resulting 

15 dialdehyde to bioiin. 

EXAMPLES 

Coupling of the Dialdehvde with niotin 
The oxidation product obtained in Example 2 was dissolved in 50 |il of sodium acetate at a pH of 
20 between 5 and 5.2 and 50 (.il of freshly prepared 0.02 M solution of bioiin hydrazide in a 
methoxyeihanol/water mixture ( 1 : 1 ) of formula: 




In the compound used in these experiments, n=5, and the solid black dots represent oxygen. 
However, it will be appreciated that other commercially available hydrazidcs may also be used, such as 
25 molecules of the formula above in which n varies from 0 to 5. 

The mixture was then incubated for 2 hours at 2T^C. Following the incubation, the mixture was 
precipitated with ethanol and dialyzed against distilled water. 

Example 4 demonstrates the specificity of the bioiinylation reaction. 



30 
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EXAMPLE 4 

Specificity of Biotinvlniinn 
The specificity of llie biotinylation for capped mRNAs was evaluated by gel electrophoresis of the 
following samples: 

5 Sample I. The 46 nucleotide uncapped in vitro transcript prepared as in Example 2 and labeled 

with '^'pCp as described in Example I. 

Sample 2. The 46 nucleotide uncapped in vitro transcript prepared as in Example 2, lalxiled wiili 

'*'pCp as deserilxid in Example I. tivaied with the oxidation reaction of Example 2, and subjected to the 

biotinylation conditions of Example 3. 
10 Sample 3. The 47 nucleotide capped in vitro transcript prepared as in Example 2 and labeled with 

^■pCp as described in Example I. 

Sample 4, The 47 nucleotide capped in vitro transcript prepared as in Example 2, labeled with 

^'pCp as described in Example 1, treated with the oxidation reaction of Example 2, and subjected to the 

biotinylation conditions of Example 3. 
15 Samples I and 2 had identical migration rates, demonstrating that the uncapped RNAs were not 

oxidized and biotinylated. Sample 3 migrated more slowly than Samples I and 2, while Sample 4 exhibited 

the slowest migration. The difference in migration of the RNAs in Samples 3 and 4 demonstrates that the 

capped RNAs were specifically biotinylated. 

In some cases, mRNAs having intact 5' ends may be enriched by binding ihe molecule containing a 
20 reactive amine group to a suitable solid phase substrate such as the inside of the vessel containing the 

mRNAs. magnetic beads, chromatography matrices, or nylon or nitrocellulose membranes. For example, 

where the molecule having a reactive amine group is biolin, the solid phase substrate may be coupled to 

avidin or slreplavidin. Alternatively, where the molecule having the reactive amine group is an antibody or 

receptor ligand, the solid phase substrate may be coupled to the cognate antigen or receptor. Finally, where 
25 the molecule having a reactive amine group comprises an oligonucleotide, the solid phase substrate may 

comprise a complementary oligonucleotide. 

The mRNAs having intact 5' ends may be released from the solid phase following the enrichment 

procedure. For example, where the dialdehyde is coupled to biotin hydrazide and the solid phase comprises 

streplavidin, the mRNAs may be released from the solid phase by simply heating to 95 degrees Celsius in 
30 2% SDS. In some methods, the molecule having a reactive amine group may also be cleaved from the 

mRNAs having intact 5' ends following enrichment. Example 5 describes the capture of biotinylated 

mRNAs with streplavidin coaled beads and the release of the biotinylated mRNAs from the beads following 

enrichment. 



35 
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EXAMPLES 

Capture and Release oFBiotinvlated mRNAs IJsinc Strenatividin Coated Beads 
The sircptavidin-coalcd magnetic beads were prepared according to the manufacturer's, instructions 

(CPG Inc., USA), The biotinylated mRNAs were added to a hybridization buffer (1.5 M NaCK pH 5 - 6). 

After incubating for 30 minutes, the unbound and nonbiotinylalcd material was removed. The beads were 

washed several times \u water with 1% SDS. The beads obtained were incubated for 15 minutes at 95^C in 

water containing 2% SDS. 

Example 6 demonstrates the efficiency with which biotinyhued mRNAs were recovered from lite 

strepiavidin coaled beads. 

EXAMPLE 6 

Efficiency of Recovery of Biotinvlated mRNAs 

The efficiency of the recovery procedure was evaluated as follows, RNAs were labeled with ^'pCp, 
oxidized, biotinylated and bound to sireptavidin coaled beads as described above. Subsequently, the bound 
RNAs were incubated for 5, 15 or 30 minutes at 95'=»C in the presence of 2% SDS. 

The products of the reaction were analyzed by electrophoresis on 12% polyacrylamide gels under 
denaturing conditions (7 M urea). The gels were subjected to autoradiography. During this manipulation, 
the hydrazone bonds were not reduced. 

Increasing amounts of nucleic acids were recovered as incubation limes in 2% SDS increased, 
demonstrating that biotinylated mRNAs were efficiently recovered. 

In an alternative method for obtaining mRNAs having intact 5' ends, an oligonucleotide which has 
been derivatizcd to contain a reactive amine group is specifically coupled to mRNAs having an intact cap. 
Preferably, the 3' end of the mRNA is blocked prior to the step in which the aldehyde groups arc joined to 
the derivatized oligonucleotide, as described above, so as to prevent the derivatizcd oligonucleotide from 
being joined to the 3' end of the mRNA. For example, pCp may be attached to the 3' end of the mRNA 
using T4 RNA ligase. However, as discussed above, blocking the 3' end of the mRNA is an optional step. 
Derivatized oligonucleotides may be prepared as described below in Example 7. 

EXAMPLE 7 

Dcrivatization of the Oligonucleotide 

An oligonucleotide phosphorylated at its 3' end was converted to a 3' hydrazidc in 3' by treatment 
with an aqueous solution of hydrazine or of dihydrazide of the formula H2N(R1)NH: at about 1 to 3 M, and 
at pH 4.5. in the presence of a carbodiimidc type agent soluble in water such as l-ethyl-3-(3- 
dimcthylaminopropyOcarbodiimidc at a final concentration of 0.3 M at a temperature of S^C overnight. 

The derivatized oligonucleotide was then separated from the other agents and products using a 
standard technique for isolating oligonucleotides. 
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As discussed above, the niRNAs to be enriched may be treated to eliminate the 3' OH groups which 
may be present ihereon. This may be accomplished by enzymatic ligation of sequences lacking a 3' OH, 
such as pCp. as described above in Example 1. Alternatively, the 3' OH groups may be eliminated by 
alkaline hydrolysis as described in Example 8 below. 

EXAMPLE 8 

Alkaline Hvdrolv?;!?; of mRNA 

The mRNAs may be treated witli alkaline liydrolysis us follows;. In a total volume of 10()|.il of O.IN 
sodium hydroxide, 1.5^g mRNA is incubated for 40 to 60 minutes at 4**C. The solution is neutralized with 
acetic acid and precipitated with ethanol. 

Following the optional elimination of the 3' OH groups, the diol groups at the 5' ends of the 
mRNAs are oxidized as described below in Example 9, 

EXAMPLE 9 

Oxidation of Diols 

Up to I OD unit of RNA was dissolved in 9 |il of buffer (0. 1 M sodium acetate, pH 6-7 or water) 
and 3 of freshly prepared 0.1 M sodium periodate solution. The reaction was incubated for 1 h in the 
dark at 4**C or room temperature, Following the incubation, the reaction was stopped by adding 4 ^l of 10% 
ethylene glycol. Thereafter the mixture was incubated at room temperature for 15 minutes. After ethanol 
precipitation, the product was rcsuspended in 10|.lI or niore of water or appropriate buffer and dialyzcd 
against water. 

Following oxidation of the diol groups at the 5' ends of the mRNAs, the dcrivatized oligonucleotide 
was joined to the resulting aldehydes as described in Example 10, 

EXAMPLE 10 

Reaction of Aldehydes with Derivatized Oligonucleotides 
The oxidized mRNA was dissolved in an acidic medium such as 50 of sodium acetate pH 4-6. 50 
^il of a solution of the derivatized oligonucleotide was added such that an mRNA: derivatized 
oligonucleotide ratio of 1:20 was obtained and mixture was reduced with a borohydridc. The mixture was 
allowed to incubate for 2 h at 37*^0 or overnight ( 14 h) at 10°C. The mixture was ethanol precipitated, 
resuspended in 10|xl or more of water or appropriate buffer and dialyzed against distilled water. If desired, 
the resulting product may be analyzed using acrylamidc gel electrophoresis, HPLC analysis, or other 
conventional techniques. 

Following the attachment of the derivatized oligonucleotide to the mRNAs, a reverse transcription 
reaction may be performed as described in Example 1 1 below. 
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EXAMPLE 11 
Reverse Transcription of mRNAs 

An oligodeoxyribonucleotide was derivatized as follows. 3 OD units of an 
oligodcoxyriboniicleolide of sequence ATCAAGAATTCGCACGAGACCATTA (SEQ ID N0;3) having 
5'-0H and 3'-P ends wci-e dissolved in 70 ^il of a 1.5 M hydroxybcnzolriazole solution. pH 5.3, prepared in 
dimcthylfonnaniidc/waicr (75:25) coniaining 2 jig of l-cihyI-3-(3-dinielhylannnopropyl)carbodiimide. The 
nnxitirc was incubated for 2 li 30 niin at 22''C. The mixture was then precipitated twice in LiClOo/aceione. 
The pellet was resuspended in 200 ^il of 0.25 M hydrazine and incubated at S'^C from 3 to 14 h. Following 
the iiydrazine reaction, the mixture was precipitated twice in LiClOi/acctone. 

The messenger RNAs to be reverse transcribed were extracted from blocks of placenta having sides 
of 2 cm which had been stored at -80°C. The mRNA was extracted using conventional acidic phenol 
techniques. Oligo-dT chromatography was used to purify the mRNAs. The integrity of the mRNAs was 
checked by Northern-blotting. 

The diol groups on 7 )ig of the placental mRNAs were oxidized as described above in Example 9. 
The derivatized oligonucleotide was joined to the mRNAs as described in Example 10 above except that the 
precipitation step was replaced by an exclusion chromatography step to remove derivatized 
oligodeoxyribohuclcotides which were not joined to mRNAs. Exclusion chromatography was performed as 
follows: 

10 ml of AcA34 (BioSepra#230151) gel were equilibrated in 50 ml of a solution of 10 mM Tris pH 
8.0, 300 mM NaCl, 1 mM EDTA. and 0.057o SDS. The mixtui-e was allowed to sediment. The supcmatanl 
was eliminated and the gel was resuspended in 50 ml of buffer. This procedure was repealed 2 or 3 limes. 

A glass bead (diameter 3 mm) was introduced into a 2 ml disposable pipette (length 25 cm). The 
pipette was filled with the gel suspension until the height of the gel stabilized at 1 cm from the top of the 
pipette. The column was then equilibrated with 20 ml of equilibration buffer ( 10 mM Tris HCl pH 7.4, 20 
mM NaCl). 

10 |.il of the mRNA which had been reacted with the derivatized oligonucleotide were mixed in 39 
^1 of 10 mM urea and 2 |xl of blue-glycerol buffer, which had been prepared by dissolving 5 mg of 
bromophenol blue in 60% glycerol (v/v), and passing the mixture through a filter with a filter of diameter 
0.45 ^m. 

The column was loaded. As soon as the sample had penetrated, equilibration buffer was added. 100 
^il fractions were collected. Derivatized oligonucleotide which had not been attached to mRNA appeared in 
fraction 16 and later fractions. Fractions 3 to 15 were combined and precipitated with cthanol. 

The mRNAs which had been reacted with the derivatized oligonucleotide were spotted on a nylon 
membrane and hybridized to a radioactive probe using conventional techniques. The radioactive probe used 
in these hybridizations was an oligodeoxyribonucleotide of sequence 

TAATGGTCrCGTGCGAATTCTTGAT (SEQ ID N0:4) which was anticomplementary to the derivatized 
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oligonucleotide and was labeled at its 5' end with ^T. 1/lOth of the niRNAs which had been reacted with 
the derivatized oligonucleotide was spotted in two spots on the membrane and the membrane was visualized 
by autoradiography after hybridization of the probe. A signal was observed, indicating that the derivatized 
oligonucleotide had been joined to the mRNA. 

5 The remaining 9/10 of the mRNAs which had been reacted with the derivatized oligonucleotide 

was reverse transcribed as follows. A reverse transcription reaction was carried out with reverse 
transcriptase following the manufacturer's instructions. To prime the reaction. 50 pmol of nonamers with 
random sequence were used, 

A portion of the resulting cDNA was spotted on a positively charged nylon men^ibrane using 

10 conventional methods. The cDNAs were spotted on the membrane after the cDNA:RNA heteroduplexes 
had been subjected to an alkaline hydrolysis in order to eliminate the RNAs. An oligonucleotide having a 
sequence identical to that of the derivatized oligonucleotide was labeled at its 5' end with ^"P and hybridized 
to the cDNA blots using conventional techniques. Single-stranded cDNAs resulting from the reverse 
transcription reaction were spotted on the membrane. As controls, the blot contained 1 pmol, 100 fmol, 50 

15 fmol, 10 fmol and 1 fmol respectively of a control oligodeoxyribonucleotide of sequence identical to that of 
the derivatized oligonucleotide. The signal observed in the spots containing the cDNA indicated that 
approximately 15 fmol of the derivatized oligonucleotide had been reverse transcribed. 

These results demonstrate that the reverse transcription can be performed through the cap and, in 
particular, that reverse transcriptase crosses the 5'-P-P-P-5' bond of the cap of cukaryotic messenger RNAs. 

20 The single stranded cDNAs obtained after the above first strand synthesis were used as template for 

PGR reactions. Two types of reactions were carried out. First, specific amplification of the mRNAs for the 
alpha globin, dehydrogenase, ppl5 and elongation factor E4 were carried out using the following pairs of 
oligodeoxyribonucleotide primers, 
alpha-globin 

25 GLO-S: CCG ACA AGA CCA ACG TCA AGG CCG C (SEQ ID N0:5) 

GLO-As: TCA CCA GCA GGC AGT GGC TTA GGA G 3' (SEQ ID N0:6) 
dehydrogenase 

3 DH-S: AGT GAT TCC TGC TAC TTT GGA TGG C (SEQ ID N0:7) 
3 DH-As: GCT TGG TCT TGT TCT GGA GTT TAG A (SEQ ID N0:8) 
30 ppl5 

PP 15-S: TCC AGA ATG GGA GAC AAG CCA ATT T (SEQ ID N0:9) 
PPl5-As: AGG GAG GAG GAA ACA GCG TGA GTC C (SEQ ID NO: 10) 
Elongation factor E4 

EFAl-S: ATG GGA AAG GAA AAG ACT CAT ATC A (SEQ ID NO: II) 
35 EFl A-As: AGC AGC AAC AAT CAG GAC AGC ACA G (SEQ ID NO: 12) 

Non-specific amplifications were also carried out with the aniisense (_As) 
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oligodeoxyrifaonucleotides of the pairs described above and a primer chosen from the sequence of the 
derivatized oligodeoxyribonucleotide (ATCAAGAATTCGCACGAGACCATTA) (SEQ ID NO: 13). 

A 1.5% agarose gel containing the following samples corresponding to the PGR products of reverse 
transcription was stained with ethidium bromide. (l/20lh of the products of reverse transcription were used 
5 for each PGR reaction). 

Sample 1: The products of a PGR reaction using the globin primers of SEQ ID NOs 5 and 6 in the 
presence of cDNA. 

Sample 2: The products of a PGR reaction using the globin primers of SEQ ID NOs 5 and 6 in the 
absence of added cDNA. 

10 Sample 3: The products of a PGR reaction using the dehydrogenase primers of SEQ D NOs 7 and 

S in the presence of cDNA. 

Sample 4: The products of a PGR reaction using the dehydrogenase primers of SEQ ID NOs 7 and 
S in the absence of added cDNA. 

Sample 5; The products of a PGR reaction using the ppl5 primers of SEQ ID NOs 9 and 10 in the 
15 presence of cDN A. 

Sample 6: The products of a PGR reaction using the ppl5 primers of SEQ ID NOs 9 and 10 in the 
absence of added cDNA. 

Sample 7: The products of a PGR reaction using the EIE4 primers of SEQ ID NOs 1 1 and 12 in the 
presence of added cDNA. 

20 Sample 8: The products of a PGR reaction using tlie EIE4 primers of SEQ ID NOs 1 1 and 12 in the 

absence of added cDN A. 

In Samples U 3, 5 and 7, a band of the size expected for the PGR product was observed, indicating 
the presence of the corresponding sequence in the cDNA population. 

PGR reactions were also carried out with the antisensc oligonucleotides of the globin and 
25 dehydrogenase primers (SEQ ID NOs 6 and 8) and an oligonucleotide whose sequence corresponds to that 
of the derivatized oligonucleotide. The presence of PGR products of the expected size in the samples 
corresponding to samples 1 and 3 above indicated that the derivatized oligonucleotide had been 
incorporated. 

The above examples summarize the chemical procedure for enriching mRNAs for those having 
30 intact 5' ends. Further detail regarding the chemical approaches for obtaining mRNAs having intact 5' ends 
arc disclosed in International Application No. W096/34981, published November 7, 1996. 

Strategics based on the above chemical modifications to the 5' cap structure may be utilized to 
generate cDNAs which have been selected to include the 5' ends of the mRNAs from whicli they arc 
derived. In one version of such procedures, the 5' ends of the mRNAs arc modified as described above. 
35 Thereafter, a reverse transcription reaction is conducted to extend a primer complementary to the mRNA to 
the 5' end of the mRNA. Single stranded RNAs are eliminated to obtain a population of cDNA/mRNA 



wo 99/25825 PCT/IB98/01 862 

19 

heteroduplexes in which the mRNA includes an intact 5' end. The resulting heteroduplexes may be 
captured on a solid phase coated with a molecule capable of interacting with the molecule used to derivatize 
the 5' end of the mRNA. Thereafter, the strands of the heteroduplexes are separated to recover single 
stranded first cDNA strands which include the 5' end of the mRNA. Second strand cDNA synthesis may 
then proceed using conventional techniques. For example, the procedures disclosed in WO 96/349S1 or in 
Carninci, P. et al. HiglhEfficiency Full-Length cDNA Cloning by Diotinylaied CAP Trapper. Genomics 
37:327-336 (1996), nwy be employed to select cDNAs which include the sequence derived from the 5' end 
of llie coding sequence of the mRNA. 

Following ligation of the oligonucleotide tag to the 5' cap of the mRNA. u reverse transcription 
reaction is conducted to extend a primer complementary lo the mRNA to the 5' end of the mRNA. 
Following elimination of the RNA component of the resulting heteroduplex using standard techniques, 
second strand cDNA synthesis is conducted with a primer complementary to the oligonucleotide tag. 

Figure 1 summarizes the above procedures for obuiining cDNAs which have been selected to 
include the 5' ends of the mRNAs from which they are derived. 
H. En/vmatic Methods for Ohtnining mRNA.s having Intnct 5^ Ends 

Other techniques for selecting cDNAs extending to the 5' end of the mRNA from which they are 
derived are fully enzymatic. Some versions of these techniques are disclosed in Dumas Milne-Edwards J.B. 
(Doctoral Thesis of Paris VI University, Le clonagc des ADNc complets: dlfficuUes et perspectives 
nouvelles. Apporis pour Tetude de la regulation de I'expression de la tryptophane hydroxylase de rat. 20 
Dec. 1993), EPO 625572 and Kato et al. Construction of a Human Full-Lcngth cDNA Bank. Gene 150:243- 
250(1994). 

Briefly, in such approaches, isolated mRNA is treated with alkaline phosphatase to remove the 
phosphate groups present on the 5' ends of uncapped incomplete mRNAs. Following this procedure, the 
cap present on full length mRNAs is enzymatically removed with a dccapping enzyme such as T4 
polynucleotide kinase or tobacco acid pyrophosphatase. An oligonucleotide, which may be cither a DNA 
oligonucleotide or a DNA-RNA hybrid oligonucleotide having RNA at its 3' end, is then ligated to the 
phosphate present at the 5' end of the decapped mRNA using T4 RNA ligase. The oligonucleotide may 
include a restriction site to facilitate cloning of the cDNAs following their synthesis. Example 12 below 
describes one enzymatic method based on the doctoral thesis of Dumas. 

EXAMPLE 12 

Enzvmatic Approach for Obtaining 5' ESTs 
Twenty micrograms of PolyA+ RNA were dcphosphorylated using Calf Intestinal Phosphatase 
(Biolabs). After a phenol chloroform extraction, the cap structure of mRNA was hydrolyzed using the 
Tobacco Acid Pyrophosphatase (purified as described by Shinshi et al.. Biochemistry 15: 2185-2190, 1976) 
and a hemi 5'DNA/RNA-3' oligonucleotide having an unphosphorylated 5' end, a stretch of adenosine 
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ribophosphaie at the 3' end. and an EcoRl site near the 5' end was ligated to the 5T ends of niRNA using 
the T4 RNA ligase (Biolabs). Oligonucleotides suitable for use in this procedure are preferably 30-50 bases - 
in length. Oligonucleotides having an unphosphorylalcd 5' end may be synthesized by adding a 
fluorochromc at the 5' end. The inclusion of a slrctch of adenosine ribophosphalcs at the 3' end of the 

5 oligonucleoiide increases ligation cfnciency. It will be appreciated that the oligonuclcolide may contain 
cloning sites other than EcoRl 

Following ligation of the oligonucleoiide lo the phosphate present at the 5' end of the decappcd 
niUNA. first and second strand cDNA synthesis may be carried out using conventional methods or those 
specified in EPO 625,572 and Kato el al. Construction of a Hunum Full-Lengih cDNA Bank. Caw 150:243- 

10 250 (1994). and Dumas Milne-Edwards, supra. The resulting cDNA may then be ligaled into vectors such 
as those disclosed in Kato el al. Construction of a Human Full-Length cDNA Bank. Cene 150:243-250 
(1994) or other nucleic acid vectors known lo those skilled in the art using techniques such as those 
described in Sambrook ei al.. Molecular Cloning: A Laboratory Manual 2d Ed., Cold Spring Harbor 
Laboratory Press (1989). 

15 IL Characlcriztttion of 5' ESTs 

The above chemical and enzymxuic approaches for enriching mRN As having intact 5' ends were 
employed to obtain 5' ESTs. First. mRN As were prepared as described in Example 13 below. 

EXAMPLE 13 

20 Preparation of mRNA 

Total human RNAs or PolyA+ RNAs derived from 29 different tissues were respectively purchased 
from LABIMO and CLONTECH and used lo generate 44 cDNA libraries as described below. The 
purchased RNA had been isolaled from cells or tissues using acid guanidium thiocyanate-phcnol-chloroform 
extraction (Chomczyniski, P and Sacchi. N., Analytical Biochemistry 162: 156-159. 19S7). PolyA+ RNA 

25 was isolated from total RNA (LABIMO) by two passes of oligodT chromatography, as described by Aviv 
and Leder (Aviv, H. and Leder, P.. Proc. NatL Acad Sci USA 69: 1408-14 12, 1972) in order lo eliminate 
ribosomal RNA. 

The quality and the integrity of the poly A+ were checked. Northern blots hybridized with a globin 
probe were used lo confirm that the mRN As were not degraded. Contamination of the PolyA+ mRNAs by 
30 ribosomal sequences was checked using RNAs blots and a probe derived from the sequence of the 28S 

RNA. Preparations of mRNAs with less than 5% of ribosomal RNAs were used in library construction. To 
avoid constructing libraries with RNAs contaminated by exogenous sequences (prokaryolic or fungal), the 
presence of bacterial 16S ribosomal sequences or of two highly expressed mRNAs was examined using 
PCR. 

35 Following preparation of the mRNAs, the above described chemical and/or the enzymatic 

procedures for enriching mRNAs having intact 5' ends discussed above were employed to obtain 5' ESTs 
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from various tissues. In both approaches an oligonucleotide tag was attached to the cap at the 5' ends of the 
niRNAs. The oligonucleotide tag had an EcoRI site therein to facilitate later cloning procedures. 

Following attachment of the oligonucleotide tag to the niRNA by either the chemical or enzymatic 
methods, the integrity of the mRNA was examined by performing a Northern blot with 200-500ng of 
5 mRNA using a probe complcntcntary to the oligonucleotide lag. 

ICXAMPLE 14 

cl^NA Synthesis Usinti mRNA Templates Having Intact 5' Ends, 
For the mRNAs joined to oligonucleotide lags using both ihe chemical and enzymatic methods, first 
10 strand cDNA synthesis was performed with reverse transcriptase using random nonamers as primers. In 
order lo protect internal EcoRI sites in the cDNA from digestion at later steps in the procedure, methylated 
dCTP was used for first strand synlliesis. After removal of RNA by an alkaline hydrolysis, tlie first strand 
of cDNA was precipitated using isopropanol in order to eliminate residual primers. 

For both the chemical and the enzymatic methods, synthesis of the second strand of the cDNA is 
15 conducted as follows. After removal of RNA by alkaline hydrolysis, the first strand of cDNA is precipitated 
using isopropanol in order io eliminate residual primers. The second strand of the cDNA was synthesized 
with Klenow using a prinwr corresponding to the 5'end of the ligated oligonucleotide described in Example 
12. Preferably, the primer is 20-25 bases in length. Methylated dCTP was also used for second syand 
synthesis in order to protect internal EcoRI sites in ihe cDNA from digestion during the cloning process, 
20 Following cDNA synthesis, the cDNAs were cloned into pBlueScript as described in Example 15 

below, 

EXAMPLE 15 
Insertion of cDNAs into BlueScript 
25 Following second strand synthesis, the ends of the cDNA were blunted with T4 DNA polymerase 

(Biolabs) and the cDNA was digested with EcoRI. Since methylated dCTP was used during cDNA 
synthesis, the EcoRI site present in the tag was the only site which was hemi-mcthylatcd. Consequently, 
only the EcoRI site in the oligonucleotide tag was susceptible to EcoRI digestion. The cDNA was then size 
fractionated using exclusion chromatography (AcA, Biosepra). Fractions corresponding to cDNAs of more 
30 than 1 50 bp were pooled and elhanol precipitated. The cDNA was directionally cloned into the Smal and 
EcoRI ends of the phagemld pBlueScript vector (Stratagene). The ligation mixture was clcctroporatcd into 
bacteria and propagated under appropriate antibiotic selection. 

Clones containing the oligonucleotide lag attached were selected as described in Example 16 below. 
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EXAMPLE 16 

.Selection of Clones Having the Oligonucleotide Tag Attached Thereto 
The plasmid DNAs containing 5' EST libraries niade as described above were purified (Qiagen), A 
positive selection of the tagged clones was pcrfonned as follows. Briefly, in tliis selection procedure, the 
plasmid DNA was converted lo single stranded DNA using gene U endonuclcase oflhc phage Fl in 
conibinalion with an cxonuclcase (Chang et «A, Gctw 127:95-8, (1993)) such as cxonuclcase III or T7 gene 
6 cxonuclcase. The resulting single stranded DNA was then purified using paramagnetic beads as described 
by Try aL Biotcclmiques, 13: 124-131 (1992). In this procedure, the single stranded DNA was 
hybridized witli a bioiinylated oligonucleotide having a sequence con-esponding to the 3' end of the 
oligonucleotide described in Example 13. Preferably, the primer has a lengtii of 20-25 bases. Clones 
including a sequence complementary to the biotinylated oligonucleotide were captured by incubation with 
sirepiavidin coated magnetic beads followed by magnetic selection. After capture of the positive clones, the 
plasmid DNA was released from the magnetic beads and converted into double stranded DNA using a DNA 
polymerase such as the ThermoSequenase obtained from Amersham Pharmacia Biotech. Akcmatively, 
protocols such as the Gene Trapper kit (Gibco BRL) may be used. The double stranded DNA was then 
eleciroporated into bacteria. The percentage of positive clones having the 5' lag oligonucleotide was 
estimated to typically rank between 90 and 98% using dot blot analysis. 

Following eleciroporaiion, the libraries were ordered in 384-microtiier plates (MTP). A copy of the 
MTP was stored for future needs. Then the libraries were transferred into 96 MTP and sequenced as 
described below. 

EXAMPLE 17 

Sequencing of Inserts in Selected Clones 
Plasmid inserts were first amplified by PGR on PE 9600 thcrmocyclcrs (Perkin-Elmcr), using 
standard SETA-A and SETA-B primers (Genset SA), AmpUTaqGold (Perkin-Elmcr), dNTPs (Bochringer), 
buffer and cycling conditions as recommended by the Perkin-Elmer Corporation. 

PGR products were then sequenced using automatic ABI Prism 377 sequencers (Pcrkin Elmer» 
Applied Biosystems Division. Foster City, CA). Sequencing reactions were performed using PE 9600 
thermocyclers (Perkin Elmer) with standard dye-primer chemistry and ThermoSequenase (Amersham Life 
Science). The primers used were cither T7 or 21M 13 (available from Genset SA) as appropriate. The 
primers were labeled with the JOE, FAM, ROX and TAMRA dyes. The dNTPs and ddNTPs used in the 
sequencing reactions were purchased from Bochringer, Sequencing buffer, reagent concentrations and 
cycling conditions were as recommended by Amersham. 

Following the sequencing reaction, the samples were precipitated with EtOH, resuspended in 
formamide loading buffer, and loaded on a standard 4% acrylamide gel Electrophoresis was performed for 
2.5 hours at 3000V on an ABI 377 sequencer, and the sequence.daia were collected and analyzed using the 
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ABI Prism DNA Sequencing Analysis Software, version 2.1.2. 

The sequence data from the 44 cDNA libraries made as described above were transferred to a 
proprietary database, where quality control and validation steps were performed. A proprietary base-ealler 
("Trace"), working using a Unix system aulonutically nagged suspect peaks, taking into account the shape 
5 of the peaks, the inter-pcak .^solution, and the noise level. The proprietary base-caller also perfom^d nn 
automatic trimming. Any stretch of 25 or fewer bases having moit: than 4 suspect peaks was considen:d 
unreliable and was discarded. Sequences con-espondlng to cloning vector or ligation oligonucleotides were 
autonuaically ren,oved from the EST sequences. However, the resulting EST sequences .nay contain 1 to 5 
ba..es belonging to the above mcmioned sequences at their 5' end. If needed, these can easily be removed 

10 on a case by case basis. 

Thereafter, the sequences were transferred to the proprietary NETGENEr^. Database for further 

analysis as described below. 

Following sequencing as described above, the sequences of the 5' ESTs were entered in a 
proprietary database called NETGENEtm for storage and manipulation. It will be appreciated by those 
15 skilled in the art that the data could be stored and manipulated on any medium which can be read and 

accessed by a computer Computer readable nwdia include magnetically readable media, optically readable 
media, or electronically readable media. For example, the computer readable media may be a hard disc, a 
noppy disc, a magnetic tape. CD-ROM. RAM. or ROM as well as other types of other media known to 
those skilled in the an. 

20 hi addition, the sequence data may be stored and manipulated in a variety of data processor 

programs in a variety of formats. For example, the sequence data .nay be stored as text in a word processing 
nie. such as Microsoft WORD or WORDPERFECT or as an ASCII file in a variety of database programs 
fa.niliar to those of skill in the art. such as DB2. SYBASE, or ORACLE. 

The computer readable media on which the sequence information is stored may be in a personal 

25 computer, a network, a server or other computer systems known to those skilled in the art. The computer or 
other system preferably includes the storage media described above, and a processor for accessing and 

manipulating the sequence data. 

Once the sequence data has been stored it may be manipulated and searx:hed to locate those stored 
sequences which contain a desired nucleic acid sequence or which encode a protein having a particular 
30 functional domain. For example, the stored sequence information may be compared to other known 
sequences to identify homologies, motifs implicated in biological function, or structural motifs. 

Programs which may be used to search or compare the stored sequences include the MacPattem 
(EMBL). BLAST, and BLAST2 program series (NCBl). basic local alignment search tool programs for 
nucleotide (BLASTN) and peptide (BLASTX) comparisons (Altschul et al. J. Mol. Biol. 215: 403 ( 1990)) 
35 and FASTA (Pearson and Lipman. Proc. Nail. Acad. ScL USA. 85: 2444 (1988)). The BLAST programs 
then extend the alignments on the basis of defined match and mismatch criteria. 
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Motifs which may be detected using the above programs include sequences encoding leucine 
zippers, lielix-tum-helix motifs, glycosylation sites, ubiquitination sites, alpha helices, and beta sheets, 
signal sequences encoding signal peptides which direct the secretion of the encoded proteins, sequences 
implicated in transcription regulation such as homcoboxes. acidic stretches, cnzymatic active sites, substrate 
binding sites, and enzymatic cleavage sites. 

Before searching the cDNAs in the NCTGENEtm database for sequence motifs of interest, cDNAs 
derived from mRNAs which were not of interest were identified and eliminated from further consideration 
as described in Example IS below. 

EXAMPLE 18 

Elimination of Undesircd Sequences from Further Consideration 

5' ESTs in the NETGENE^'^i database which were derived from undesired sequences such as 
transfer RNAs, ribosomal RNAs. mitochondrial RNAs. procaryotic RNAs. fungal RNAs, Alu sequences, LI 
sequences, or repeat sequences were identified using the FASTA and BLASTN programs with the 
parameters listed in Table I. 

To eliminate 5' ESTs encoding iRNAs from further consideration, the 5' EST sequences were 
compared to the sequences of 11 90 known iRNAs obtained from EMBL release 38, of which 100 were 
human. The comparison was performed using FASTA on both strands of the 5^ ESTs. Sequences having 
more than 80% homology over more than 60 nucleotides were identified as iRNA. Of the 144.341 
sequences screened, 26 were identified as tRNAs and eliminated from further consideration. 

To eliminate 5' ESTs encoding rRNAs from further consideration, the 5' EST sequences were 
compared to the sequences of 2497 known rRNAs obtained from EMBL release 38, of which 73 were 
human. The comparison was performed using BLASTN on both strands of the 5' ESTs with the parameter 
S=108. Sequences having more than 80% homology over stretches longer than 40 nucleotides were 
identified as rRNAs. Of the 144,341 sequences screened, 3,312 were identified as rRNAs and eliminated 
from further consideration. 

To eliminate 5' ESTs encoding mtRNAs from further consideration, the 5' EST sequences were 
compared to the sequences of the two known mitochondrial genomes for which the entire genomic 
sequences are available and all sequences transcribed from these mitochondrial genomes including tRNAs, 
rRNAs, and mRNAs for a total of 38 sequences. The comparison was performed using BLASTN on both 
strands of the 5' ESTs with the parameter S=108. Sequences having more than 80% homology over 
stretches longer than 40 nucleotides were identified as mtRNAs. Of the 144,341 sequences screened, 6,1 10 
were identified as mtRNAs and eliminated from further consideration. 

Sequences which might have resulted from exogenous conUminanls were eliminated from further 
consideration by comparing the 5' EST sequences to release 46 of the EMBL bacterial and fungal divisions 
using BLASTN with the parameter S=144. All sequences having more than 90% homology over at least 40 
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nucleotides were identified as exogenous contaminants. Of the 42 cDNA libraries examined, the average 
percentages of procaryolic and fungal sequences contained therein were 0.2% and 0.5% respectively. 
Among these sequences, only one could be identified as a sequence specific to fungi. The others were 
cither fungal or procaryotic sequences having homologies with vertebrate sequences or including repeat 
5 sequences which liad not been masked during the electronic comparison. 

In addition, the 5' ESTs were compared to 6093 Alu sequences and 1 115 LI sequences to nnisk 5' 
ESTs containing such repeat sequences from further consideration. 5' ESTs including THE and MER 
repeals. SSTR seqtiences or satellite, micro-saieiliie, or lelomeric repeats were also eliminated from further 
consideration, On average, 1 1.5% of ilie sequences in tlie libraries contained repeat sequences. Of this 

10 . 1 1.5%, 7% contained Alu repeats, 3.3% contained LI repeals and the remaining 1.2% were derived from 
the other types of repetitive sequences which were screened. These percentages are consistent with those 
^ found in cDNA libraries prepared by other groups. For example, the cDNA libraries of Adams el al. 
contained between 0% and 7.4% Alu repeats depending on the source of the RNA which was used to 
prepare the cDNA library (Adams et al.. Nature 377: 174, 1996). 

15 The sequences of those 5' ESTs remaining after the elimination of undesirable sequences were 

compared with the sequences of known human mRNAs to determine the accuracy of the sequencing 
procedures described above. 

EXAMPLE 19 

20 Measurement of Sequencing Accuracy by Comparison to Known Sequences 

To further determine the accuracy of the sequencing procedure described above, the sequences of 5' 
ESTs derived from known sequences were identified and compared to the known sequences. First, a 
FASTA analysis with overhangs shorter llian 5 bp on both ends was conducted on the 5' ESTs to identify 
those matching an entry in the public human mRNA database. The 6655 5' ESTs which matched a known 
25 human mRNA were then realigned with their cognate mRNA and dynamic programming was used to 
include substitutions, insertions^ and deletions in the list of "errors" which would be recognized. Errors 
occurring in the last 10 bases of the 5' EST sequences were ignored to avoid the inclusion of spurious 
cloning sites in the analysis of sequencing accuracy. 

This analysis revealed that the sequences incorporated in the NETGENEtm database had an 
30 accuracy of more than 99.5%. 

To dctemiinc the efficiency with which the above selection procedures select cDNAs which include 
the 5' ends of their corresponding mRNAs, the following analysis was performed. 



35 



EXAMPLE 20 
Determination of Efficiency of 5' EST Selection 
To determine the efficiency at which the above selection procedures isolated 5' ESTs which 
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included sequences close to the 5' end of the mRNAs from which they were derived, the sequences of the 
ends of the 5' ESTs which were derived from the elongation factor I subunit a and ferritin heavy chain 
genes were compared to the known cDNA sequences for these genes. Since the transcription start sites for 
the elongation factor I subunit a and ferritin heavy chain are well ciiaracterized, they may be used to 
5 determine the percentage of 5' ESTs derived from these genes whicii included the authentic transcription 
sum sites. 

For both genes, moi'e tiian 95% of the cDNAs included sequences close to or upstream of the 5' end 
of the corresponding mRNAs. 

To extend the analysis of the reliability of the procedures for isolating 5' ESTs from ESTs in the 

10 NETGEKE^^* database, a similar analysis was conducted using a database composed of human mRNA 
sequences extracted from GenBank database release 97 for comparison. For those 5' ESTs derived from 
mRNAs included in the GeneBank database, more than 85% had their 5' ends close to the 5' ends of the 
known sequence. As some of the mRNA sequences available in the GenBank database are deduced from 
genomic sequences, a 5' end matching with these sequences will be counted as an internal match. Thus, the 

15 method used here underestimates liie yield of ESTs including the authentic 5' ends of their corresponding 
mRNAs. 

The EST libraries made above included multiple 5' ESTs derived from the same mRNA. The 
sequences of such 5' ESTs were compared to one another and the longest 5' ESTs for each mRNA were 
identified, Overiapping cDNAs were assembled into continuous sequences (contigs). The resuUing 
20 continuous sequences were then compared to public databases to gauge their similarity to known sequences, 
as described in Example 21 below. 

EXAMPLE 21 

Clustering of the 5' ESTs and Calculation of Novelty Indices for cDN A Libraries 
25 For each sequenced EST library, the sequences were clustered by the 5' end. Each sequence in the 

library was compared to the others with BLASTN2 (direct strand, parameters S=107). ESTs with High 
Scoring Segment Pairs (HSPs) at least 25 bp long, having 95% identical bases and beginning closer than 10 
bp from each EST 5' end were grouped. The longest sequence found in the cluster was used as 
representative of the cluster. A global clustering between libraries was then performed leading to the 
30 definition of super-contigs. 

To assess the yield of new sequences within the EST libraries, a novelty rate (NR) was defined as: 
NR= 100 X (Number of new unique sequences found in the library/Toial number of sequences from the 
library), Typically, novelty rating range between 10% and 41% depending on the tissue from which the EST 
library was obtained. For most of the libraries, the random sequencing of 5' EST libraries was pursued until 
35 the novelty rale reached 20%. 

Following characterization as described above, the collection of 5' ESTs in NETGENE^ ^ was 
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screened to identify those 5' ESTs bearing potential signal sequences as described in Example 22 below. 

EXAMPLE 22 
Identification of Potential Signal Sequences in V ESTs 

The 5' ESTs in ihc NETGENE^* database were screened to identify those having an uninterrupted 
open reading frame (ORF) longer than 45 nucleotides beginning with an ATG codon and extending to the 
end of ilic EST. Approxitnately half of the cDNA sequences in NETGENE^'m contained such an ORF. The 
pRFs of these 5' ESTs were searched to identify potential signal motifs using slight modifications of the 
procedures disclosed in Von Heijne, G. A New Method for Predicting Signal Sequence Cleavage Sites. 
Nucleic Acids AV.y. 14:4683-4690 (1986). Those 5' EST sequences encoding a 15 amino acid long stretch 
with a score of at least 3.5 in the Von Heijne signal peptide identification matrix were considered to possess 
a signal sequence. Those 5' ESTs which matched a known human mRNA or EST sequence and had a 5' 
end more than 20 nucleotides downstream of the known 5' end were excluded froin further analysis. The 
remaining cDNAs having signal sequences therein were included in a database called SIGNALTAQtm. 

To confirm the accuracy of the above method for identifying signal sequences, the analysis of 
Example 23 was performed. 

EXAMPLE 23 

Confirmation of Accuracv of Identification of Potential Signal Scnucnces in 5^ ESTs 

The accuracy of the above procedure for identifying signal sequences encoding signal peptides was 
evaluated by applying the method to the 43 amino lenninal amino acids of all human SwissProt proteins. 
The computed Von Heijne score for each protein was compared with the known characterization of the 
protein as being a secreted protein or a non-secreted protein. In this manner, the number of non-secreted 
proteins having a score higher than 3.5 (false positives) and the number of secreted proteins having a score 
lower than 3.5 (false negatives) could be calculated. 

Using the results of the above analysis, the probability tlial a peptide encoded by the 5' region of the 
mRNA is in fact a genuine signal peptide based on its Von Heijne's score was calculated based on either the 
assumption that 10% of human proteins are secreted or the assumption that 20% of human proteins are 
secreted. The results of this analysis are shown in Figures 2 and 3. 

Using the above method of identifying secretory proteins, 5' ESTs for human glucagon, gamma 
interferon induced monokine precursor, secreted cyclophilin-like protein, human plciotropin, and human 
biolinidase precursor all of which are polypeptides which arc known to be secreted, were obtained. Thus, 
the above method successfully identified those 5' ESTs which encode a signal peptide. 

To confirm that llic signal peptide encoded by the 5' ESTs actually functions as a signal peptide, the 
signal sequences from the 5' ESTs may be cloned into a vector designed for the identification of signal 
peptides. Some signal peptide identification vectors are designed to confer the ability to grow in selective 
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medium on host cells which have a signal sequence operably inserted into the vector. For example, to 
confirm that a 5' EST encodes a genuine signal peptide, the signal sequence of the 5' EST may be inserted 
upstream and in frame with a hon-secreied fomi of the yeast invertase gene in signal peptide selection 
vectors such as those described in U.S. Patent No. 5,536,637. Growth of host cells containing signal 
5 sequence selection vectors having the signal sequence from the 5' EST inserted therein connrms that the 5' 
EST encodes a genuine signal peptide. 

Aliernaiivcly, the presence of a signal peptide may k confirmed by cloning the extended cDNAs 
obtained using the ESTs iiuo expression vectors such as pXTl (as described below), or by constructing 
promoter-signal sequence-reporter gene vectors which encode fusion proteins between the signal peptide 
10 and an assayable reporter protein. After introduction of these vectors into a suitable host cell, such as COS 
cells or NIH 3T3 cells, the growth medium may be harvested and analyzed for the presence of the secreted 
protein. The medium from these cells is compared to the medium from cells containing vectors lacking the 
signal sequence or extended cDNA insert to identify vectors which encode a functional signal peptide or an 
authentic secreted protein. 

15 Those 5' ESTs which encoded a signal peptide, as determined by the method of Example 22 above, 

were further grouped into four categories based on their homology lo known sequences. The categorization 
of the 5' ESTs is described in Example 24 below. 

EXAMPLE 24 

20 Categoriziuion of 5' ESTs Encoding a Signal Peptide 

Those 5' ESTs having a sequence not matching any known vertebrate sequence nor any publicly 
available EST sequence were designated "new." Of the sequences in the SIGNALTAC^m database, 947 of 
the 5' ESTs having a Von Heijne's score of at least 3.5 fell into this category. 

Those 5' ESTs having a sequence not matching any vertebrate sequence but matching a publicly 
25 known EST were designated "EST-^xt", provided that the known EST sequence was extended by at least 40 
nucleotides in the 5' direction. Of the sequences in the SIGNALTAGtm database, 150 of the 5' ESTs 
having a Von Heijne's score of at least 3.5 fell into this category. 

Those ESTs not matching any vertebrate sequence but matching a publicly known EST without 
extending the known EST by at least 40 nucleotides in the 5' direction were designated "EST," Of the 
30 sequences in the SIGNALTAG'^'w database, 599 of the 5' ESTs having a Von Hcijnc*s score of at least 3.5 
fell into this category. 

Those 5' ESTs matching a human mRNA sequence but extending the known sequence by at least 
40 nucleotides in the 5' direction were designated "VERT-ext." Of the sequences in the SIGNALTAffrM 
database, 23 of the 5' ESTs having a Von Heijne's score of at least 3.5 fell into this category. Included in 
35 this category was a 5' EST which extended the known sequence of the human translocasc mRNA by more 
than 200 bases in the 5' direction. A 5' EST which extended the sequence of a human tumor suppressor 
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gene in the 5' direction was also identified. 

Figure 4 shows the distribution of 5' ESTs in each category and the number of 5' ESTs in each 
category having a given minimum von Heijne's score. 

Each of the 5' ESTs was categorized based on the tissue from which its corresponding mRNA was 
obtained, as described below in Example 25. 

IiXAMPLli:25 
Catcgnri/ation of Expression Patterns 

Figure 5 shows the tissues from whicli the mRNAs corresponding to the 5' ESTs in each of the 
above described categories were obtained. 

In addition to categorizing the 5' ESTs by the tissue from which the cDNA library in which they 
were first identified was obtained, the spatial and temporal expression patterns of the mRNAs 
corresponding to the 5' ESTs» as well as their expression levels, may be detennined as described in Example 
26 below. Characterization of the spatial and temporal expression patterns and expression levels of these 
mRNAs is useful for constructing expression vectors capable of producing a desired level of gene product in 
a desired spatial or temporal manner, as will be discussed in more detail below. 

In addition, 5' ESTs whose corresponding inRNAs arc associated with disease slates may also be 
identified. For example, a particular disease may result from lack of expression, over expression, or under 
expression of an mRNA corresponding to a 5' EST. By comparing mRNA expression patterns and 
quantities in samples taken from hcaliliy individuals with those from individuals suffering from a panicular 
disease, 5' ESTs responsible for the disease may be identified. 

It will be appreciated that the results of the above characterization procedures for 5' ESTs also 
apply to extended cDNAs (obtainable as described below) which contain sequences adjacent to the 5' ESTs. 
It will also be appreciated that if it is desired to defer characterization until extended cDNAs have been 
obtained rather than characterizing the ESTs themselves, the above characterization procedures can be 
applied to characterize the extended cDNAs after their isolation. 

EXAMPLE 26 

Evaluation of Expression Levels and Pattems of mRNAs 
Correspondinp to 5' ESTs or Extended cDNAs 
Expression levels and pattems of mRNAs corresponding to 5' ESTs or extended cDNAs 
(obtainable as described below) may be analyzed by solution hybridization with long probes as described in 
International Patent Application No. WO 97/05277. Bricfiy, a 5' EST, extended cDNA, or fragment thereof 
corresponding to the gene encoding the mRNA to be characterized is inserted at a cloning site immediately 
downstream of a bacteriophage (T3, T7 or SPG) RNA polymerase promoter to produce antisense RNA. 
Preferably, the 5' EST or extended cDNA has 100 or more nucleotides. The plasmid is linearized and 
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transcribed in the presence of ribonucleotides comprising modified ribonucleotides (i,e. biotin-TJTP and 
DIG-UTP). An excess of this doubly labeled RNA is hybridized in solution with niRNA isolated from cells 
or tissues of interest. The hybridizations are performed under standard stringent conditions (40-50°C for 16 
hours in an 80% formamidc, 0.4 M NaCl buffer, pH 7-8). The unhybridized probe is removed by digestion 
with ribonuclcascs specific for single-stranded RNA (i.e. RNascs CL3. Tl . Phy M» U2 or A). Tiic presence 
of the biolin-UTP modification enables capture of the hybrid on a microlilration plate coated with 
strcpiavidin. The presence of the DIG modification enables the hybrid to be detected and quantified by 
ELISA using an anti-DIG antibody coupled to alkaline phosphatase. 

The 5' ESTs. extended cDNAs, or fragments thereof may also be lagged with nucleotide sequences 
for the serial analysis of gene expression (SAGE) as disclosed in UK Patent Application No. 2,305.241 A. 
In this method, cDNAs are prepared from a cell, tissue, organism or other source of nucleic acid for wiiich it 
is, desired to determine gene expression patiems. The resulting cDNAs are separated into two pools. The 
cDNAs in each pool are cleaved with a first restriction endonuclease, called an "anchoring enzyme." having 
a recognition site which is likely to be present at least once in most cDNAs. The fragments which contain 
the 5' or 3' most region of the cleaved cDNA are isolated by binding to a capture medium such as 
streptavidin coated beads. A first oligonucleotide linker having a first sequence for hybridization of an 
amplification primer and an internal restriction site for a "lagging cndonuclease" is ligated to the digested 
cDNAs in the first pool. Digestion with the second cndonuclease produces short "tag" fragments from the 
cDNAs. 

A second oligonucleotide having a second sequence for hybridization of an amplification primer 
and an internal restriction site is ligated to the digested cDNAs in the second pool. The cDNA fragments in 
the second pool are also digested with the "lagging cndonuclease*' to generate short "tag" fragments derived 
from the cDNAs in the second pool. The "tags" resulting from digestion of the first and second pools with 
the anchoring enzyme and the lagging endonucleasc are ligaled to one another to produce "ditags." In some 
embodiments, the ditags are concatamerized to produce ligation products containing from 2 to 200 ditags. 
The tag sequences are then determined and compared to the sequences of the 5' ESTs or extended cDN As to 
determine which 5' ESTs or extended cDNAs are expressed in the cell, tissue, organism, or other source of 
nucleic acids from which the tags were derived. In this way, the expression pattem of the 5' ESTs or 
extended cDNAs in the cell, tissue, organism, or other source of nucleic acids is obtained. 

Quantitative analysis of gene expression may also be performed using arrays. As used herein, the 
term array means a one dimensional, two dimensional, or multidimensional arrangement of full length 
cDNAs (i.e. extended cDNAs which include the coding sequence for the signal peptide, the coding 
sequence for the mature protein, and a stop codon), extended cDNAs, 5' ESTs or fragments of the full 
length cDNAs, extended cDNAs, or 5' ESTs of sufficient length to permit specific detection of gene 
expression. Preferably, the fragments are at least 15 nucleotides in length. More preferably, the fragments 
are at least 100 nucleotides in length. More preferably, the fragments arc more than 100 nucleotides in 
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length. In some embodiments the fragments may be more than 500 nucleotides in length. 

For example, quantitative analysis of gene expression may be perfonned with full length cDNAs, 
extended cDNAs, 5' ESTs. or fragments thereof in a complementary DNA microarray as described by 
Schcna ct al. Science 270:467-470, 1995; Proc. Natl Acad. Sci U.SA. 93: 10614-10619 (1996). Full length 

5 cDNAs, extended cDNAs, 5' ESTs or fragments tlicrcof are amplified by PCR and arrayed from 96-well 
microliter plates onto silylatcd microscope slides using high-speed rolK)lics. Printed arrays arc incubated in 
a humid chamber to allow rehydration of the array elements and rinsed, once in 0.2% SDS for 1 min. twice 
in water for I min and once for 5 min in sodium borohydridc solution. The arrays are submerged in water 
for 2 min al 95''C transferred into 0.2% SDS for 1 min, rinsed twice with water, air dried and stored in the 

10 darkai25°C. 

Cell or tissue niRNA is isolated or commercially obtained and probes are prepared by a single 
round of reverse transcription. Probes are hybridized to 1 cm' microarrays under a 14 x-M mm glass 
coverslip for 6-12 hours at 60*^0. Arrays are washed for 5 min at 25®C in low stringency wash buffer (1 x 
SSC/0.2% SDS), then for 10 min at room temperature in high stringency wash buffer (0.1 x SSD0,2% 

15 SDS). Arrays are scanned in 0. 1 x SSC using a fluorescence laser scanning device fated with a custom 
filter set. Accurate differential expression measurements are obtained by taking the average of the ratios of 
two independent hybridizations. 

Quantitative analysis of the expression of genes may also be performed with full length cDNAs, 
extended cDNAs, 5' ESTs, or fragments thereof in complementary DNA arrays as described by Pletu et al. 

20 Genome Research 6:492-503 (1996). The full length cDN As, extended cDNAs. 5' ESTs or fragments 
thereof are PCR amplified and spotted on membranes. Then, mRNAs originating from various tissues or 
cells are labeled with radioactive nucleotides. After hybridization and washing in controlled conditions, the 
hybridized mRNAs are delected by phospho-imaging or autoradiography. Duplicate experiments arc 
performed and a quantitative analysis of differentially expressed mRNAs is then performed. 

25 Alternatively, expression analysis of the 5' ESTs or extended cDNAs can be done through high 

density nucleotide arrays as described by Lockliarl ct al. Nature Biotechnology 14: 1675-1680, 1996. and 
Sosnowsky et al. Proc. Natl Acad. Sci 94: 1 1 19-1 123, 1997. Oligonucleotides of 15-50 nucleotides 
corresponding lo sequences of the 5' ESTs or extended cDNAs are synthesized directly on the chip 
(Lockhart et al., supra) or synthesized and then addressed to the chip (Sosnowski et al., supra). Preferably, 

30 the oligonucleotides are about 20 nucleotides in length. 

cDN A probes labeled with an appropriate compound, such as biotin, digoxigcnin or fluorescent 
dye, are synthesized from the appropriate mRNA population and then randomly fragmented to an average 
size of 50 to 100 nucleotides. The said probes arc then hybridized to the chip. After washing as described 
in Lockhart ct a!., supra and application of different electric fields (Sosnowsky et al., Proc, Natl. Acad Sci 

35 94: 1 1 19-1 123)., the dyes or labeling compounds are detected and quantifled. Duplicate hybridizations are 
performed. Comparative analysis of the intensity of the signal originating from cDNA probes on the same 
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target oligonucleotide in different cDNA samples indicates a differential expression of the mRNA 
correspondingio the 5' EST or extended cDNA from which the oligonucleotide sequence has been 
designed. 

III. Use of 5' ESTs lo Clone Extended cDNAs nnd to Clone llic Corresponding Genomic DNAs 
5 Once 5' ESTs which include the 5' end of the corresponding mRNAs have been selected using the 

procedures described above, they can be utilized lo isolate extended cDNAs which contain sequences 
adjacent to the 5' ESTs. The extended cDNAs may include the entire coding sequence of the protein 
encoded by the corresponding inRNA, including the authentic translation start site, the signal sequence, and 
the sequence encoding the mature protein remaining after cleavage of the signal peptide. Such extended 

10 cDNAs are referred to herein as "full length cDNAs." Alternatively, the extended cDNAs may include only 
the sequence encoding the mature protein remaining after cleavage of the signal peptide, or only the 
sequence encoding the signal peptide. 

Example 27 below describes a general method for obtaining extended cDNAs. Example 28 below 
describes the cloning and sequencing of several extended cDNAs, including extended cDNAs which include 

15 the entire coding sequence and authentic 5' end of the corresponding mRNA for several secreted proteins. 

The methods of Examples 27, 28, and 29 can also be used to obtain extended cDNAs which encode 
less than the entire coding sequence of the secreted proteins encoded by the genes corresponding lo the 5' 
ESTs. hi some embodiments, the extended cDNAs isolated using these methods encode at least 10 amino 
acids of one of the proteins encoded by the sequences of SEQ ID NOs: 134-180. In further embodiments. 

20 the extended cDN As encode at least 20 amino acids of the proteins encoded by the sequences of SEQ ID 
NOs: 1 34- 1 80. In further embodiments, the extended cDNAs encode at least 30 amino acids of the 
sequences of SEQ ID NOs: 134-180. In a preferred cmbodirncnt, the extended cDNAs encode a full length 
protein sequence, which includes the protein coding sequences of SEQ ID NOs: 134-180. 

25 EXAMPLE 27 

General Method for Usine 5' ESTs to Clone and Sequence Extended cDN As which Include the 
Entire Coding Region and the Authentic 5' End of the Corresponding mRNA 
The following general method has been used to quickly and efficiently isolate extended cDNAs 
including sequence adjacent to the sequences of the 5* ESTs used lo obtain them. This method may be 
30 applied to obtain extended cDNAs for any 5' EST in the NetGenc™ database, including those 5' ESTs 
encoding secreted proteins. The method is summarized in figure 6. 
1. Ohtaininc Extended cDNAs 
a) First strand synthesis 

The method takes advantage of the known 5' sequence of the mRNA. A reverse transcription 
35 reaction is conducted on purified mRNA with a poly 14dT primer containing a 49 nucleotide sequence at its 
5' end allowing the addition of a known sequence at the end of the cDNA which corresponds to the 3' end of 
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the mRNA. For example, the primer may have the following sequence: 5*-ATC GTT GAG ACT CGT ACC • 
AGC AGA GTC ACG AG A GAG ACT ACA CGG TAC TGG TTT TTT TTT TTT TTVN -3' (SEQ ED 
NO: 14). Those skilled in tlie art will appreciate that other sequences may also be added to the poly dT 
sequence and used to prime the first strand synthesis. Using this primer and a reverse transcriptase such as 
5 ihe Superscript 11 (Gibco BRL) or Rnase H Minus M-MLV (Promega) enzyme* a reverse transcript 
anchored at the 3' polyA site of the RNAs is generated. 

After removal of the mRNA iiybridizcd to the first cDNA strand by alkaline hydrolysis, the 
products of the alkaline hydrolysis and the residual poly dT primer are eliminated with an exclusion column 
such as an AcA34 (Bioscpra) matrix as explained in Example 1 1. 
10 b) Second slratid synthesis 

A pair of nested primers on each end is designed based on the known 5' sequence from the 5' EST 
and the known 3' end added by the poly dT primer used in the first strand synthesis. Softwares used to 
design primers are either based on GC content and melting temperatures of oligonucleotides, such as OSP 
(Illier and Green, PCR Meilu AppL 1:124-128, 1991), or based on the octamer frequency disparity method 
15 (Griffais ct al., Nucleic Acids Res, 19: 3SS7-3S91, 1991 such as PC-Rare 
{hitp://bioinformaiics.wei2mann.ac.il/software/PC-Rare/doc/manuel.hlml). 

Preferably, the nested primers at the 5' end are separated from one another by four to nine bases. 
The 5' primer sequences may be selected to have melting temperatures and specificities suitable for use in 
PCR. 

20 IVeferably, the nested primers at the 3' end are separated from one another by four to nine bases. 

For example, the nested 3' primers may luive the following sequences: (5'- CCA GCA GAG TCA CGA 
GAG AGA CTA CAC GG -3'(SEQ ID NO: 15). and 5*- CAC GAG AGA GAC TAC ACG GTA CTG G -3' 
(SEQ ID NO: 16). These primers were selected because they have melting temperatures and specificities 
compatible with their use in PCR. However, those skilled in the art will appreciate that other sequences 

25 may also be used as primers. 

The first PCR run of 25 cycles is performed using the Advantage Tth Polymerase Mix (Clontech) 
and the outer primer from each of the nested pairs. A second 20 cycle PCR using the same enzyme and the 
inner primer from each of the nested pairs is then performed on 1/2500 of the first PCR product. Thereafter, 
the primers and nucleotides are removed. 

30 2. Sequencing of Full Length Extended cDNAs or Fragments Thereof 

Due to the lack of position constraints on the design of S; nested primers compatible for PCR use 
using the OSP software, amplicons of two types are obtained. Preferably, the second 5' primer is located 
upstream of the translation initiation codon thus yielding a nested PCR product containing the whole coding 
sequence. Such a full length extended cDNA undergoes a direct cloning procedure as described in section 

35 a. However, in some cases, the second 5' primer is located downsu^eam of the translation initiation codon, 
thereby yielding a PCR product containing only part of the ORF, Such incomplete PCR products are 
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submitted to a modified prcx:edure described in section b. 
a) Nested PGR products containing complete ORFs 

When the resulting nested PGR product contains the complete coding sequence, as predicted from 
the 5' EST sequence, it is cloned in an appropriate vector such as pED6dpc2, as described in section 3. 
5 b) Nested PGR products containing incomplete ORFs 

When the amplicon docs not contain the complete coding sequence, intermediate steps arc 
necessary to obtain boih tlie complete coding sequence and a PGR product containing the full coding 
sequence. The complete coding sequence can be assembled from several partial sequences determined 
directly from different PGR products as described in the following section, 
10 Once the full coding sequence has been completely determined, new primers compatible for PGR 

use are designed to obtain amplicons containing the whole coding region. However, in such cases, 3' 
primers compatible for PGR use are located inside the 3' UTR of the corresponding mRNA, thus yielding 
amplicons which lack part of this region, i.e. the polyA tract and sometimes the polyadenylation signal, 
as illustrated in figure 6. Such full length extended cDNAs are then cloned into an appropriate vector as 
15 described in section 3. 

c) Sequencing extended cDNAs 

Sequencing of extended cDNAs is performed using a Die Terminator approach with the 
AmpliTaq DNA polymerase FS kit available from PcrkLn Elmer. 

In order to sequence PGR fragments, primer walking is performed using software such as OSP to 
20 choose primers and automated computer software such as ASMG (Sutton el al.. Genome Science Technol. 
1: 9-19, 1995) to construct contigs of walking sequences including the initial 5* lag using minimum ovcriaps 
of 32 nucleotides. Preferably, primer walking is performed until the sequences of full length cDNAs are 
obtained. 

Completion of the sequencing of a given extended cDNA fragment is assessed as follows. Since 
25 sequences located after a polyA tract arc difficult lo determine precisely in the case of uncloned products, 
sequencing and primer walking processes for PGR products are interrupted when a polyA tract is identified 
in extended cDNAs obtained as described in case b. The sequence length is compared to the size of the 
nested PGR product obtained as described above. Due lo the limited accuracy of the determination of the 
PGR product size by gel electrophoresis, a sequence is considered complete if the size of the obtained 
30 sequence is at least 70 % the size of the first nested PGR product, If the length of the sequence determined 
from the computer analysis is not at least 70% of the length of the nested PGR product, these PGR products 
arc cloned and the sequence of the insertion is determined. When Northern blot data arc available, the size 
of the mRNA detected for a given PGR product is used to finally assess that the sequence is complete. 
Sequences which do not fulfill the above criteria arc discarded and will undergo a new isolation procedure. 
35 Sequence data of all extended cDNAs are then transferred to a proprietary database, where 

quality controls and validation steps are carried out as described in example 15. 
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3. Cioninc of Full Length Extended cDNAs 

The PCR product containing the full coding sequence is then cloned in an appropriate vector. For 
example, the extended cDNAs can be cloned into the expression vector pED6dpc2 (DiscoverEase. Genetics 
histiluie, Cambridge. MA) as follows. The structure of pED6dpc2 is shown in Figure 7. pED6dpc2 vector 
5 DNA is prepared with blunt ends by performing an EcoRI digestion followed by a fill in reaction. The blunt 
ended vector is dephosphorylatcd. After removal of PCR primers and clhanol precipitation, the PCR 
product containing the full coding sequence or the extended cDNA obtained us described above is 
piiosphorylaied witli a kinase subsequently removed by phenol-Sevag extraction and precipitation. Tlie 
double stranded extended cDNA is then ligated to the vector and the resulting expression plasmid 

10 introduced into appropriate host cells. 

Since the PCR products obtained as described above are blunt ended molecules that can be cloned 
in either direction, the orientation of several clones for each PCR product is determined. Then. 4 to 10 
clones are ordered in microliter plates and subjected to a PCR reaction using a first primer located in the 
vector close to the cloning site and a second primer located in the portion of the extended cDNA 

1 5 corresponding to the 3' end of the mRNA, This second primer may be the antisense primer used in anchored 
PCR in the case of direct cloning (case a) or the antisense primer located inside the 3*UTR in the case of 
indirect cloning (case b). Clones in which the start codon of the extended cDNA is operably linked to the 
promoter in the vector so as to permit expression of the protein encoded by the extended cDNA arc 
consct*ved and sequenced. In addition to the ends of cDNA insens» approximately 50 bp of vector DNA on 

20 each side of the cDNA insert arc also sequenced. 

The cloned PCR products are then entirely sequenced according to the aforementioned procedure. 
In this case, coniig assembly of long fragments is then performed on walking sequences that have already 
conligated for uncloned PCR products during primer walking. Sequencing of cloned amplicons.is complete 
when the resulting conligs include the whole coding region as well as overlapping sequences with vector 

25 DNA on both ends. 

4. Computer Analvsis of Full Length Extended cDNA 

Sequences of all full length extended cDNAs are then submitted to further analysis as described 
below and using the parameters found in Table I with the following modifications. For screening of 
miscellaneous subdivisions of Genbank, FASTA was used instead of BLASTN and 15 nucleotide of 

30 homology was the limit instead of 17. For Alu detection, BLASTN was used with the following 

parameters: S=72; idenlity=70%; and length = 40 nucleotides. Polyadcnylalion signal and polyA tail which 
were not search for the 5' ESTs were searched. For polyadcnylalion signal detection the signal (AATAAA) 
was searched with one permissible mismatch in the last ten nucleotides preceding the 5' end of the polyA. 
For the polyA, a stretch of 8 amino acids in the last 20 nucleotides of the sequence was searched with 

35 BLAST2N in the sense strand with the following parameters (W=6, S=10, E=1000, and ldentity=90%). 
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Finally, patented sequences and ORF homologies were searched using, respectively. BLASTN and 
BLASTP on GenSEQ (Derwent's database of patented nucleotide sequences) and SWISSPROT for ORFs 
with the following parameters (W=8 and B=10). Before examining the extended full length cDNAs for 
sequences of interest, extended cDNAs which are not of interest are searched as follows, 
a) Elimination of undesircd sequences 

Aliliough 5'ESTs were checked to remove contaminants sequences as described in Example 18. a last 
vcrillcation was carried out to identify extended cDNAs sequences derived from undcsired sequences such 
as vector RNAs. transfer RNAs. ribosomal rRNAs. mitochondrial RNAs. prokaryolic RNAs and fungal 
RNAs using the FASTA and BLASTN programs on both strands of extended cDNAs as described below. 

To identify the extended cDNAs encoding vector RNAs. extended cDNAs are compared to the 
known sequences of vector RNA using the FASTA program. Sequences of extended cDNAs with more 
than 90% homology over stretches of 15 nucleotides arc identified as vector RNA. 

To identify the extended cDNAs encoding iRNAs. extended cDNA sequences were compared to 
the sequences of 1 190 known tRNAs obtained from EMBL release 38. of which 100 were human. 
Sequences of extended cDNAs having more than 80% homology over 60 nucleotides using FASTA were 
identified as tRNA. 

To identify the extended cDNAs encoding rRNAs. extended cDNA sequences were compared to 
the sequences of 2497 known rRNAs obtained from EMBL release 38. of which 73 were human. 
Sequences of extended cDN As having more than 80% homology over stretches longer than 40 nucleotides 
using BLASTN were identified as rRNAs. 

To identify the extended cDNAs encoding mlRNAs. extended cDNA sequences were compared to 
the sequences of the two known mitochondrial genomes for which the entire genomic sequences are 
available and all sequences transcribed from these mitochondrial genomes including tRNAs. rRNAs. and 
mRNAs for a total of 38 sequences. Sequences of extended cDNAs having more than 80% homology over 
stretches longer than 40 nucleotides using BLASTN >ycre identified as mlRNAs. 

Sequences which might have resulted from other exogenous contaminants were identified by 
comparing extended cDNA sequences to release 105 of Genbank bacterial and fungal divisions. Sequences 
of extended cDNAs having more than 90% homology over 40 nucleotides using BLASTN were identified 
as exogenous prokaryolic or fungal contaminants. 

In addition, extended cDNAs were searched for different repeat sequences, including Alu 
sequences, LI sequences, THE and MER repeals, SSTR sequences or satellite, micro-satellite, or 
iclomcric repeats. Sequences of extended cDNAs with more than 70% homology over 40 nucleotide 
stretches using BLASTN were Idcnlined as repeat sequences and masked in further identification 
procedures. In addition, clones showing extensive homology to repeats . i.e.. matches of cither more than 
50 nucleotides if the homology was at least 75% or more than 40 nucleotides if the homology was at least 
85% or more than 30 nucleotides if the homology was at least 90%. were flagged. 
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b) Identification of structural features 

Structural features, e.g. polyA tail and polyadenylation signal, of the sequences of full length 
extended cDNAs are subsequently determined as follows. 

A poIyA tail is defined as a iioniopolymeric stretch of at least i 1 A with at most one alleniative 
base within it. The polyA tail search is restricted to the last 20 nl of the sequence and limited to stretches of 
1 1 consecutive A's because sequencing reactions are often not readable after such a polyA stretch. Stretches 
will) 100% homology over 6 nucleotides are identified as poIyA tails. 

To search for a polyadenylation signal, the poIyA tail is clipped from the full-length sequence. The 
50 bp preceding the polyA tail arc searched for the canonic polyadenylation AAUAAA signal allowing one 
mismatch to account for possible sequencing errors and known variation in the canonical sequence of the 
polyadenylation signal, 

c) Identification of functional features 

Functional features, e.g. ORPs and signal sequences, of the sequences of full length extended 
cDNAs were subsequently determined as follows. 

The 3 upper strand frames of extended cDNAs are searched for ORFs defined as the maximum 
length fragments beginning with a u-anslation initiation codon and ending with a stop codon. ORFs 
encoding at least 20 amino acids are preferred. 

Each found ORF is then scanned for the presence of a signal peptide in the first 50 amino-acids or, 
where appropriate, within shorter regions down to 20 amino acids or less in the ORF, using the matrix 
method of von Heijne (Nuc. Acids Res. 14: 4683-4690 (1986)), the disclosure of which is incorporated 
herein by reference and the modification described in Example 22. 

d) Homology to cither nuclcotidic or proteic sequences 

Sequences of full length extended cDNAs are then compared to known sequences on a nucleotidic 
or proteic basis. 

Sequences of full length extended cDNAs are compared to the following known nucleic acid 
sequences: vertebrate sequences (Genbank release # GB), EST sequences (Genbank release # GB). patented 
sequences (Genseqn release GSEQ) and recently identified sequences (Genbank daily release) available at 
the time of filing. Full length cDNA sequences are also compared to the sequences of a private database 
(Genset internal sequences) in order to find sequences that have already been identified by applicants. 
Sequences of full length extended cDNAs with more than 90% homology over 30 nucleotides using either 
BLASTN or BLAST2N as indicated in Table II are identified as sequences that have already been 
described. Matching vertebrate sequences are subsequently examined using FASTA; full length extended 
cDNAs with more than 70% homology over 30 nucleotides are identified as sequences that have already 
been described. 

ORFs encoded by full length extended cDNAs as defined in section c) are subsequently compared 
to known amino acid sequences found in Swissprot release CHP, PIR release PIR# and Genpept release 
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CiFHKr public databases using BLASTP with the parameter W=8 and allowing a maximum of 10 matches. 
Sequences of full length extended cDNAs showing extensive homology to known protein sequences are 
recognized as already identified proteins. 

In addition, the three-frame conceptual translation products of the top strand of full length extended 
5 cDNAs arc compared to publicly known amino acid sequences of Swissprot using BLASTX with the 
parameter E=O.OOI, Sequences of full length cxlcnded cDNAs with more than 70% homology over 30 
amino acid stretches are detected as already identified proteins. 
5. Selcclion of Cloned Full Lenmh Sequences of ihe Present Invention . 

Cloned full length extended cDNA sequences that iwve already been characterized by the 
10 aforementioned computer analysis are then submitted to an autonutic procedure in order to preselect full 
length extended cDNAs containing sequences of inicresl. 

a) Automatic sequence preselection 

All complete cloned full length extended cDNAs clipped for vector on both ends are considered. 

First, a negative selection is operated in order to eliminate unwanted cloned sequences resulting from either 
15 contaminants or PCR artifacts as follows. Sequences matching contaminant sequences such as vector RNA, 

tRNA, mtRNA, rRNA sequences are discarded as well as those encoding ORF sequences exhibiting 

extensive homology to repeats as defined in section 4 a). Sequences obtained by direct cloning using nested 

primers on 5' and 3* tags (section I, case a) but lacking polyA tail are discarded. Only ORFs containing a 

signal peptide and ending either before the poly A tail (case a) or before the end of the cloned 3'UTR (case 
20 b) are kept. Then, ORFs containing unlikely mature proteins such as mature proteins which size is less than 

20 amino acids or less than 25% of the immature protein size arc eliminated. 

h\ the selection of the OFR, priority was given to the ORF and the frame corresponding to the 

polypeptides described in SignalTag Patents (United Stales Patent Application Serial Nos: 08/905,223; 

08/905,135; 08/905,051; 08/905,144; 08/905,279; 08/904,468; 08/905,134; and 08/905.133). If the ORF 
25 was not found among the OFRs described in the SignalTag Patents, the ORF encoding the signal peptide 

with the highest score according to Von Heijne method as defined in Example 22 was chosen. If the scores 

were identical, then the longest ORF was chosen. 

Sequences of full length extended cDNA clones are then compared pairwise with BLAST after 

masking of the repeat sequences. Sequences containing at least 90% homology over 30 nucleotides are 
30 clustered in the same class. Each cluster is then subjected to a cluster analysis that detects sequences 

resulting from internal priming or from alternative splicing, identical sequences or sequences with several 

framcshifts. This automatic analysis serves as a basis for manual selection of the sequences. 

b) Manual sequence selection 

Manual selection is carried out using automatically generated reports for each sequenced full length 
35 extended cDNA clone. During this manual procedures, a selection is operated between clones belonging to 
the same class as follows. ORF sequences encoded by clones belonging to the same class are aligned and 
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compared. If the homology between nucleolidic sequences of clones belonging to the same class is more 
than 90% over 30 nucleotide stretches or if the homology between amino acid sequences of clones 
belonging to the same class is more than 80% over 20 amino acid stretches, than the clones are considered 
as being identical. The chosen ORF is the best one according to the criteria mentioned below. If the 
5 nucleotide and amino acid homologies are less than 90% and 80% respectively, the clones are said to 
encode distinct proteins which can be both selected if they contain sequences of interest. 

Selection of full length extended cDNA clones encoding sequences of interest is performed using . 
the following criteria. Structural paranlelers (initial tag, polyadenylation site and signal) are first checked. 
Then, liomologies with known nucleic acids and proieins arc examined in order to determine whether the 

10 clone sequence match a known nucleic/protcic sequence and, in the latter case, its covering rate and the date 
at which the sequence became public. If there is no extensive match with sequences other than ESTs or 
genomic DNA, or if the clone sequence brings substantial new information, such as encoding a protein 
resulting from alternative slicing of an mRNA coding for an already known protein, the sequence is kept. 
Examples of such cloned full length extended cDNAs containing sequences of interest are described in 

15 Example 28, Sequences resulting from chimera or double inserts as assessed by homology to other 
sequences are discarded during this procedure. 

EXAMPLE 28 

Cloning and Sequencing of Extended cDNAs 
20 The procedure described in Example 27 above was used to obtain the extended cDNAs of the 

present invention. Using this approach, the full length cDNA of SEQ ID NO: 17 was obtained.. This cDNA 
falls into the "EST-cxt" category described above and encodes the signal peptide 
MKKVLLLITAILAVAVG (SEQ ID NO: 18) having a von Hcijnc score of 8.2. 

The full length cDNA of SEQ ID NO:49 was also obtained using this procedure. This cDNA falls 
25 into the "EST-ext" category described above and encodes the signal peptide 

MWWFQQGLSFLPSALVIWTSA (SEQ ID NO:20) having a von Heijnc score of 5.5. 

Another full length cDNA obtained using the procedure described above has the sequence of SEQ 
ID N0:21. This cDNA, falls into the "EST-ext" category described above and encodes the signal peptide 
MVLTTLPSANSANSPVNMPTTGPNSLSYASSALSPCLT (SEQ ID N0:22) having a von Heijne score of 
30 5.9. 

The above procedure was also used to obtain a full length cDNA having the sequence of SEQ ID 
N0:23. This cDNA falls into the "EST-ext" category described above and encodes the signal peptide 
ILSTVTALTFAXA (SEQ ID NO:24) having a von Heijne score of 5.5. 

The full length cDNA of SEQ ID NO:25 was also obtained using this procedure. This cDNA falls 
35 into the "new" category described above and encodes a signal peptide LVLTLCTLPLAVA (SEQ ID 
NO:26) having a von Heijne score of 10. 1. 
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The full length cDNA of SEQ ID NO:27 was also obtained using this procedure. This cDNA falls 
into the "new" category described above and encodes a signal peptide LWLLFFLVTAIHA (SEQ ID 
NO:28) having a von Heijne score of 10.7. 

The above procedures were also used to obtain the extended cDNAs of the present invention. 5' 
ESTs expressed in a variety of tissues were obtained as described above. The appended sequence listing 
provides the tissues from which the extended cDNAs were obtained. It will be appreciated that the 
extended cDNAs nwy also be expressed in tissues other than the tissue listed in the sequence listing. 

5' ESTs obtained as described above were used to obtain extended cDNAs having the sequences of 
SEQ ID NOs: 40-86. Table II provides the sequence identification numbers of the extended cDNAs of the 
present invention, the locations of the full coding sequences in SEQ ID NOs: 40-86 (i.e. the nucleotides 
encoding both the signal peptide and the maiun; protein, listed under the heading FCS location in Table II), 
the locations of the nucleotides in SEQ ID NOs: 40-86 which encode the signal peptides (listed under the 
heading SigPep Location in Table II). the locations of the nucleotides in SEQ ID NOs: 40-86 which encode 
the mature proteins generated by cleavage of the signal peptides (listed under the heading Mature 
Polypeptide Location in Table II). the locations in SEQ ED NOs: 40-86 of stop codons (listed under the 
heading Stop Codon Location in Table II), the locations in SEQ ID NOs: 40-86 of polyA signals (listed 
under the heading Poly A Signal Location in Table II) and the locations of polyA sites (listed under the 
heading Poly A Site Location in Table II). 

The polypeptides encoded by the extended cDNAs were screened for the presence of known 
structural or functional motifs or for the presence of signatures, small amino acid sequences which are well 
conserved amongst the members of a protein family. The conserved regions have been used to derive 
consensus patterns or matrices included in the PROSITE data bank, in particular in the file prosile.dat 
(Release 13.0 of November 1995, located at htip://expasy.hcuge.ch/sprot/prosite.html. Prosite_convert and 
prositc_scan programs (http://ulrec3.unil.ch/ftpscrveur/prositc_scan) were used to find signatures on the 
extended cDNAs. 

For each pattern obtained with the prosite.convert program from the prosite.dat file, the accuracy of 
the detection on a new protein sequence has been tested by evaluating the frequency of irrelevant hits on the 
population of human secreted proteins included in the data bank SWISSPROT. The ratio between the 
number of hits on shuffied proteins (with a window size of 20 amino acids) and the number of hits on native 
(unshuffled) proteins was used as an index. Every pattern for which the ration was greater than 20% (one 
hit on shuffied proteins for 5 hits on native proteins) was skipped during the search with prosite.scan. The 
program used to shuffie protein sequences (db.shuffied) and the program used to determine the statistics for 
each pattern in the protein data banks (prosite.statistics) are available on the ftp site 
http://ulrec3.unil.cli/ftpserveur/prosite_scan. 

The results of the search are provided in Table III. The first column provides the ID number of the 
sequence. The second column indicates the beginning and end positions of the signature. The Prosite 
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definition of the signature is indicated in tlie third column. 

Table IV lists the sequence identification niimbcrs of the polypeptides of SEQ ED NOs: 87-133, the 
locations of the amino acid residues of SEQ ID NOs: 87-133 in the full length polypeptide (second column), 
the locations of the amino acid residues of SEQ ID NOs: 87-133 in the signal peptides (third column), and 
the locations of the amino acid residues of SEQ ID NOs: 87-133 in the mature polypeptide created by 
cleaving the signal peptide from the full length polypeptide (fourth column). In Tabic tV, the first amino 
acid of the signal peptide is designated as amino acid number 1. In the appended sequence listing, the first 
amino acid of the mature protein resulting from cleavage of the signal peptide is designated as amino acid 
number 1 and the first amino acid of tlie signal peptide is designated with the appropriate negative number, 
in accordance with the regulations governing sequence listings. 

The extended cDNAs of ihe preseni invention were categorized based on their homology to known 
sequences. Genebank release #103, division ESTs, and Geneseq release #28 were used to scan the extended 
cDNAs using Blast. For each extended cDNA ID, the covering rate of the sequence by another sequence 
was determined as follows. The length in nucleotides of the matching segment was calculated (even when 
gaps were present) and divided by the length in nucleotides of the extended cDNA sequence. When more 
than one covering rale was obtained for a given extended cDNA, the higher covering rate was used to . 
classify the extended cDNA. The Geneseq sequences have been categorized as either ESTs or vertebrate, 
with ESTs being those sequences obtained by random sequencing of cDNA libraries and vertebrate 
sequences being those sequences containing sequences resembling known functional motifs. 

The results of this categorization arc provided in Table V. The first column lists the sequence 
identification number of the sequence being categorized. The second column indicates those sequences 
iiaving no matches with tlie database scanned. The third column indicates those sequences having a 
covering rate of less than 30%. The fourth column indicates those sequences having a covering rate greater 
than 30%. The fifth column indicates sequences partially or totally covered by vertebrate sequences as 
described above. 

The nucleotide sequences of the sequences of SEQ ID NOs: 40-86 and 134-180, and the amino acid 
sequences encoded by SEQ ID NOs: 40-86 and 134-180 (i.e. amino acid sequences of SEQ ID NOs: 87-133 
and 18 1-227) are provided in the appended sequence listing. In some instances, the sequences are 
preliminary and may include some incorrect or ambiguous sequences or amino acids. The sequences of SEQ 
ID NOs: 40-86 and 134-180 can readily be screened for any errors therein and any sequence ambiguities can 
be resolved by resequcncing a fragment containing such errors or ambiguities on both strands. Nucleic acid 
fragments for resolving sequencing errors or ambiguities may be obtained from tlic deposited clones or can 
be isolated using the techniques described herein. Resolution of any such ambiguities or errors may be 
facilitated by using primers which hybridize to sequences located close to the ambiguous or erroneous 
sequences. For example, the primers may hybridize to sequences within 50-75 bases of the ambiguity or 
error. Upon resolution of an error or ambiguity, the corresponding corrections can be made in the protein 
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sequences encoded by the DN A containing the error or ambiguity. The amino acid sequence of the protein 
encoded by a particular clone can also be determined by expression of the clone in a suitable host cell, 
' collecting the protein, and determining-its sequence. 

For each amino acid sequence, Applicants have identified wiiat they have determined to be the 
5 reading frame best identifiable with sequence information available at the time of filing. Some of the amino 
acid sequences may contain "Xaa" designators. These *'Xaa" designators indicate cither (1) a residue which 
cannot be identified because of nucleotide sequence ambiguity or (2) a stop codon in the determined 
sequence where Applicants believe one should not exist (if the sequence were determined more accurately). 
Cells containing the 47 extended cDNAs (SEQ ID NOs: 134-180) of the present invention in the 
10 vector pED6dpc2, are maintained in permanent deposit by the inventors at Genset, S.A., 24 Rue Royale, 
75008 Paris, France. 

A pool of the cells containing the 47 extended cDNAs (SEQ ID NOs: 1 34-180), from which the 
cells containing a particular polynucleotide is obtainable, will be deposited with the American Type Culture 
Collection. Each extended cDNA clone will be iransfecied into separate bacterial cells (E-coli) in this 

15 composite deposit. A pool of cells containing the 43 extended cDNAs (SEQ ID NOs: 134, 136-143, 145- 
162, 164-174, and 176-180), from which the cells containing a particular polynucleotide is obtainable, were 
deposited with the American Type Culture Collection on December 16, 1997, under the name SignalTag 1- 
43, and ATCC accession No. 98619. A pool of cells comprising the 2 extended cDNAs (SEQ ID NOs: 144 
and 163), from which the cells containing a particular polynucleotide is obtainable, were deposited with the 

20 American Type Culture Collection on October 15, 1998, under the name SignalTag 44-66, and ATCC 
accession No. 98923. Each extended cDNA can be removed from the pED6dpc2 vector in which it was 
deposited by perfontiing a Noll, PstI double digestion to produce the appropriate fragment for each clone. 
The proteins encoded by the extended cDNAs may also be expressed from the promoter in pED6dpc2. 

Bacterial cells containing a particular clone can be obtained from the composite deposit as follows: 

25 An oligonucleotide probe or probes should be designed to the sequence that is known for that particular 
clone. This sequence can be derived from the sequences provided herein, or from a combination of those 
sequences. The design of the oligonucleotide probe should preferably follow these parameters: 

(a) It should be designed to an area of the sequence which has the fewest ambiguous bases 
("NV),ifany; 

30 (b) Preferably, the probe is designed to have a Tm of approx. 80°C (assuming 2 degrees for 

each A or T and 4 degrees for each G or C). However, probes having melting temperatures between 40 *»C 

and 80 *=*C may also be used provided that specificity is not lost. 

The oligonucleotide should preferably be labeled with g-^'pATP (specific activity 6000 Ci/mmole) 

and T4 polynucleotide kinase using commonly employed techniques for labeling oligonucleotides. Other 
35 labeling techniques can also be used. Unincorporated label should preferably be removed by gel filtration 

chromatography or other established methods. The amount of radioactivity incorporated into the probe 
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should be quantified by measurement in a scintilialion counter. Preferably, specific activity of the resulting 
probe should be approximately 4X 10*^ dpm/pmole. 

The bacterial culture containing the pool of full-length clones should preferably be thawed and 
100 ^il of the stock used to inoculate a sterile culture fiask containing 25 ml of sterile L-brolh containing - 
ampicillin at 100 ).ig/ml. The culture should preferably be grown to saturation at Sy'C. and the saturated 
ciiluire should preferably be diluted in fresh L-broih. Aliquols of these dilutions should preferably be plated 
to dcienuine the dilution and volume which will yield approximately 5000 distinct and well-separated 
colonies on solid bacteriological media containing L-broth containing ampicillin at 100 ^g/ml and agar at 
1.5% in a 150 mm petri dish when grown overnight ai 37®C, Other known metliods of obtaining distinct, 
well-separated colonies can also be employed. 

Standard colony hybridization procedures should then be used to transfer the colonies to 
nitrocellulose fillers and lyse, denature and bake them. 

The filler is then preferably incubated at 65°C for 1 hour with gentle agitation in 6X SSC (20X 
siock is 175.3 g NaCl/liter, 88.2 g Na citraie/liier, adjusted to pH 7.0 with NaOH) containing 0.5% SDS, 
100 pg/ml of yeast RNA, and 10 mM EDTA (approximately 10 mL per 150 mm filter). Preferably, the 
probe is then added to the hybridization mix at a concenu-aiion greater than or equal to 1X10*^ dpm/mL. The 
filter is then preferably incubated at 65*'C with gentle agitation overnight.^ The filter is then preferably 
washed in 5(K) mL of 2X SSC/0. 1% SDS at room temperature with gentle shaking for 15 minutes. A third 
wash with 0. IX SSC/0.5% SDS at 65*C for 30 minutes to 1 hour is optional. The filter is then preferably 
dried and subjected to autoradiography for sufficient time to visualize the positives on the X-ray film. Other 
known hybridization methods can also be employed. 

The positive colonies are picked, grown in culture, and plasmid DNA isolated using standard 
procedures. The clones can then be verified by restriction analysis, hybridization analysis, or DNA 
sequencing. 

The plasmid DNA obtained using these procedures may then be manipulated using standard cloning 
techniques familiar to those skilled in the art. Alternatively, a PCR can be done with primers designed at 
both ends of the extended cDNA insertion. For example, a PCR reaction may be conducted using a primer 
having the sequence GGCCATACACTTGAGTGAC (SEQ ID NO:38) and a primer having the sequence 
ATATAGACAAACGCACACC (SEQ, ID. NO:39). The PCR product which corresponds to the extended 
cDNA can then be manipulated using standard cloning techniques familiar to those skilled in the art. 

In addition to PCR based methods for obtaining extended cDNAs, traditional hybridization based 
methods may also be employed. These methods may also be used to obtain the genomic DNAs which 
encode the mRNAs from which the 5' ESTs were derived, mRNAs corresponding to the extended cDNAs, 
or nucleic acids which are homologous to extended cDNAs or 5' ESTs. Example 29 below provides an 
example of such methods. 



wo 99/25825 PCT/IB98/01862 

44 

EXAMPLE 29 

Methods For Obtaining Extended cDNAs or Nucleic 
Acids Homolocoiis to Extended cDNAs or 5' ESTs 
A full length cDNA library can be made using the strategics described in Examples 13. 14. 15, and 
5 IG above by replacing the random nonamer used in Example 14 with an oligo-dT primer. For instance, the 
oligonucleotide of SEQ ID NO: 14 may he used. 

Alternatively, a cDNA library or genomic DNA library may be obtained from a commercial source 
or made usiitg techniques familiar to those skilled in the art. The library includes cDNAs which are derived 
from the mRNA corresponding to a 5' EST or which have homology to an extended cDNA or 5' EST. The 
10 cDNA library or genomic DNA library is hybridized to a detectable probe comprising at least 10 

consecutive nucleotides from the 5' EST or extended cDNA using conventional techniques. Preferably, the 
probe comprises at least 12, 15, or 17 consecutive nucleotides from the 5' EST or extended cDNA. More 
preferably, the probe comprises at least 20-30 consecutive nucleotides from the 5' EST or extended cDNA. 
In some embodiments, the probe comprises more than 30 nucleotides from the 5' EST or extended cDNA. 

15 

Techniques for identifying cDNA clones in a cDNA library which hybridize to a given probe 
sequence are disclosed in Sambrook et al.. Molecular Cloning: A Laboratory Manual 2d Ed., Cold Spring 
Harbor Laboratory Press, (1989). The same techniques may be used to isolate genomic DNAs. 

Briefly, cDNA or genomic DNA clones which hybridize to the detectable probe arc identified and 

20 isolated for further manipulation as follows. A probe comprising al least 10 consecutive nucleotides from 
the 5' EST or extended cDNA is labeled with a delectable label such as a radioisotope or a fluorescent 
molecule. Preferably, the probe comprises al least 12, 15, or 17 consecutive nucleotides from the 5' EST or 
extended cDNA. More preferably, Ihc probe comprises 20-30 consecutive nucleotides from the 5' EST or 
extended cDNA. In some embodimenls, ihe probe comprises more than 30 nucleotides from the 5' EST or 

25 extended cDNA. 

Techniques for labeling the probe are well known and include phosphorylation with polynucleotide 
kinase, nick translation, in vitro transcription, and non-radioactive techniques. The cDNAs or genomic 
DNAs in the library are transferred to a nitrocellulose or nylon filter and denatured. After incubation of the 
filter with a blocking solution, the filler is contacted with the labeled probe and incubated for a sufficient 

30 amount of time for ihe probe to hybridize to cDNAs or genomic DNAs containing a sequence capable of 
hybridizing to the probe. 

By varying the stringency of the hybridization conditions used to identify extended cDNAs or 
genomic DNAs which hybridize to the detectable probe, extended cDNAs having different levels of 
homology to the probe can be identified and isolated. To identify extended cDNAs or genomic DNAs 

35 having a high degree of homology to the probe sequence, the melting temperature of the probe may be 
calculated using the following formulas: 
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For probes beiween 14 and 70 nucleotides in length the melting temperature (Tm) is calculated 
using the formula: Tm=8l.5+16.6(log (Na+])+0.4 [(fraction G+CH600/N) where N is the length of the 
probe. 

If the hybridization is carried out in a solution containing fomuimide. the melting temperature may 
be calculated using itic equation Tm=S1.5+l6.6(log [Na+))+0.41 (fraction G+CH().63% formamidc)- 
(6()()/N) wlicrc N is the length of the prol>e. 

Prchybridizaiion may bo carried out in 6X SSC, 5X Denhardi's reagent. 0,5% SDS. 100|.ig 
denatured fragmented salmon sperm DNA or CX SSC, 5X Denhardi's reagent, 0.5% SDS. lOO^g denatured 
fragmented salmon sperm DNA. 50% formamide. The formulas for SSC and Denhardi's solutions are listed 
in Sambrook ei al., supra. 

Hybridization is conducted by adding the detectable probe to the prehybridization solutions listed 
above. Where the probe comprises double stranded DNA. it is denatured before addition to the 
hybridization solution. The filter is contacted with the hybridization solution for a sufficient period of time 
to allow the probe to hybridize to extended cDN As or genomic DNAs containing sequences complementary 
thereto or homologous thereto. For probes over 200 nucleotides in length, the hybridization may be carried 
out at 15-25°C below the Tm. For shorter probes, such as oligonucleotide probes, the hybridization may be 
conducted at 15-25°C below the Tm. Preferably, for hybridizations in 6X SSC, tlie hybridization is 
conducted at approximately 68*0, Preferably, for hybridizations in 50% fonnamidc containing solutions, 
the hybridization is conducted at approximately 42*C 

All of the foregoing hybridizations would be considered to be under "stringent" conditions. 

Following hybridization, the filter is washed in 2X SSC, 0.1% SDS at room temperature for 15 
minutes. The filter is then washed with 0. IX SSC, 0.5% SDS at room temperature for 30 minutes to 1 hour. 
Thereafter, the solution is washed at the hybridization temperature in 0. IX SSC. 0.5% SDS. A final wash 
is conducted in O.I X SSC at room temperature. 

Extended cDN As, nucleic acids homologous to extended cDNAs or 5' ESTs, or genomic DNAs 
which have hybridized to the probe are identified by autoradiography or other conventional techniques. 

The above procedure may be modified to identify extended cDNAs, nucleic acids homologous to 
extended cDNAs, or genomic DNAs having decreasing levels of homology to the probe sequence. For 
example, to obtain extended cDNAs. nucleic acids homologous to extended cDNAs, or genomic DNAs of 
decreasing homology to the detectable probe, less stringent conditions may be used. For example, the 
hybridization temperature may be decreased in increments of 5°C from 68°C to 42**C in a hybridization 
buffer having a Na+ concentration of approximately IM. Following hybridization, the filter may be washed 
with 2X SSC, 0.5% SDS at the temperature of hybridization. These conditions arc considered to be 
"moderate" conditions above 50°C and "low" conditions below 50°C. 

Alternatively, the hybridization may be carried out in buffers, such as 6X SSC, containing 
formamide at a temperature of 42°C. In this case, the concentration of formamide in the hybridization 
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buffer may be reduced in 5% increments from 50% to 0% to identify clones having decreasing levels of 
homology to the probe. Following hybridization, the filter may be washed with 6X SSC, 0.5% SDS at 
50°C. These conditions are considered to be "moderate" conditions above 25% formamide and "low" 
conditions below 25% formamide. 
5 Extended cDNAs, nucleic acids homologous to extended cDNAs» or genomic DNAs which have 

hybridized to the probe are identified by autoradiography. 

If it is desired to obtain nucleic acids homologous to extended cDN As. such as allelic variants 
thereof or nucleic acids encoding proteins related to the proteins encoded by the extended cDNAs, the level 
of homology between the hybridized nucleic acid and the extended cDNA or 5' EST used as the probe may 

10 readily be determined. To determine the level of homology between the hybridized nucleic acid and the 
extended cDNA or 5'EST from which the probe was derived, the nucleotide sequences of the hybridized 
nucleic acid and the extended cDNA or 5'EST from which the probe was derived are compared. For 
example, using the above methods, nucleic acids having ai least 95% nucleic acid homology to the extended 
cDNA or 5'EST from which the probe was derived may be obtained and identified. Similarly, by using 

15 progressively less stringent hybridization conditions one can obtain and identify nucleic acids having at least 
90%. at least 85%, at least 80% or at least 75% homology to the extended cDNA or 5'EST from which the 
probe was derived. 

To determine whether a clone encodes a protein having a given amount of homology to the protein 
encoded by the extended cDNA or 5' EST, the amino acid sequence encoded by the extended cDNA or 5' 

20 EST is compared to the amino acid sequence encoded by the hybridizing nucleic acid. Homology is 

determined to exist when an amino acid sequence in the extended cDNA or 5' EST is closely related to an 
amino acid sequence in the hybridizing nucleic acid. A sequence is closely related when it is identical to 
that of the extended cDN A or 5' EST or when it contains one or more amino acid substitutions therein in 
which amino acids having similar characteristics have been substituted for one another. Using the above 

25 methods, one can obtain nucleic acids encoding proteins having at least 95%, at least 90%, at least 85%, at 
least 80% or at least 75% homology to the proteins encoded by the extended cDNA or 5'EST from which 
the probe was derived. 

Alternatively, extended cDNAs may be prepared by obtaining mRNA from the tissue, cell, or 
organism of interest using mRNA preparation procedures utilizing poly A selection procedures or other 
30 techniques known to those skilled in the art. A first primer capable of hybridizing to the poly A tail of the 
mRNA is hybridized to the mRNA and a reverse transcription reaction is performed to generate a first 
cDNA strand. 

The first cDNA strand is hybridized to a second primer containing at least 10 consecutive 
nucleotides of the sequences of the 5' EST for which an extended cDNA is desired. Preferably, the primer 
35 comprises at least 12, 15, or 17 consecutive niicleotides from the sequences of the 5' EST. More preferably, 
the primer comprises 20-30 consecutive nucleotides from the sequences of the 5' EST. In some 

I 
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embodiments, the primer comprises more than 30 nucleotides from the sequences of the 5' EST. If it is 
desired to obtain extended cDNAs containing the full protein coding sequence, including the authentic 
translation initiation site, the second primer used contains sequences located upstream of the translation 
initiation site. The second primer is extended to generate a second cDNA strand complementary to the first 
5 cDNA strand. Alternatively, RTPCR may be pcrfonncd as described above using primers from both ends of 
the cDNA to be obtained. 

Extended cDNAs containing 5' fragnwms of (he mRNA may be prepared by contacting an mRNA 
comprising the sequence of ihe 5' EST for which an extended cDNA is desired with a primer comprising at 
least 10 consecutive nucleotides of the sequences complementary to tlie 5' EST, hybridizing the primer to 
10 the mRNAs, and reverse transcribing the hybridized primer to make a first cDNA strand from the mRNAs. 
Preferably, the primer comprises at least 12, 15, or 17 consecutive nucleotides from the 5' EST. More 
preferably, the primer comprises 20-30 consecutive nucleotides from the 5' EST, 

Thereafter, a second cDNA strand complementary to the first cDNA strand is synthesized. The 
second cDNA strand may be made by hybridizing a primer complementary to sequences in the first cDNA 
1 5 strand to the first cDNA strand and extending the primer to generate the second cDNA strand. 

The double stranded extended cDNAs made using the methods described above are isolated and 
cloned. The extended cDNAs may be cloned into vectors such as plasmids or viral vectors capable of 
replicating in an appropriate host cell. For example, the host cell may be a bacterial, mammalian, avian, or 
insect cell. 

20 Teclmiques for isolating mRNA, reverse transcribing a primer hybridized to mRNA to generate a 

first cDNA strand, extending a primer to make a second cDNA strand complementary to the first cDNA 
strand, isolating llic double stranded cDNA and cloning the double stranded cDNA are well known to those 
skilled in the art and are described in Current Protocols in Molecular Biology, John Wiley 503 Sons, Inc. 
(1997); and Sambrook et al. Molecular Cloning: A Laboratory Manuai Second Edition, Cold Spring 

25 Harbor Laboratory Press, (1989). 

Alternatively, kits for obtaining full length cDNAs, such as the GeneTrapper (Cat. No. 10356-020, 
Gibco, BRL), may be used for obtaining full length cDNAs or extended cDNAs. In this approach, full 
length or extended cDNAs are prepared from mRNA and cloned into double stranded phagemids. The 
cDNA library in the double stranded phagemids is then rendered single stranded by treatment with an 

30 endonucleasc, such as the Gene II product of the phage Fl, and Exonucleasc III as described in the manual 
accompanying the GeneTrapper kit. A biotinylated oligonucleotide comprising the sequence of a 5' EST, or 
a fragment containing al least 10 nucleotides thereof, is hybridized to the single stranded phagemids. 
Preferably, the fragment comprises at least 12, 15, or 17 consecutive nucleotides from the 5' EST, More 
preferably, the fragment comprises 20-30 consecutive nucleotides from the 5' EST. In some procedures, the 

35 fragment may comprise more than 30 consecutive nucleotides from the 5' EST. 

Hybrids between the biotinylated oligonucleotide and phagemids having inserts containing the 5' 
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EST sequence are isolated by incubating the hybrids with slreptavidin coated paramagnetic beads and 
retrieving the beads with a magnet. Thereafter, the resulting pliagemids containing the 5' EST sequence are 
released from the beads and converted into double stranded DNA using a primer specific for the 5' EST 
sequence. The resulting double stranded DNA is transfonned into bacteria. Extended cDNAs containing 
the 5' EST sequence arc identified by colony PCR or colony hybridization. 

A plurality of extended cDNAs containing full length protein coding sequences or sequences 
encoding only the nuuure protein remaining after the signal peptide is cleaved may be provided as cDNA 
libraries for subsequent evaluation of the encoded proteins or use in diagnostic assays as described below. 
IV. Expression of Proteins Encoded by Extended cDNAs Isolated Usiiis 5' ESTs 

Extended cDNAs containing the full protein coding sequences of their corresponding mRNAs or 
portions thereof, such as cDNAs encoding the mature protein, may be used to express the secreted proteins 
or portions thereof which they encode as described in Example 30 below. If desired, the extended cDNAs 
may contain the sequences encoding the signal peptide to facilitate secretion of the expressed protein. It 
will be appreciated that a plurality of extended cDNAs containing the full protein coding sequences or 
portions thereof may be simultaneously cloned into expression vectors to create an expression library for 
analysis of the encoded proteins as described below. 

EXAMPLE 30 

Expression of the Proteins Encoded by Extended cDNAs or Portions Thereof 
To express the proteins encoded by the extended cDNAs or portions thereof, nucleic acids 
containing the coding sequence for the proteins or portions thereof to be expressed arc obtained as described 
in Examples 27-29 and cloned into a suitable expression vector. If desired, the nucleic acids may contain 
the sequences encoding the signal peptide to facilitate secretion of the expressed protein. For example, the 
nucleic acid may comprise the sequence of one of SEQ ID NOs: 134-180 listed in Table VII and in the 
accompanying sequence listing. Alternatively, the nucleic acid may comprise those nucleotides which make 
up the full coding sequence of one of the sequences of SEQ ID NOs: 134-180 as defined in Table VII above. 

It will be appreciated that should the extent of the full coding sequence (i.e. the sequence encoding 
the signal peptide and the mature protein resulting from cleavage of the signal peptide) differ from that 
listed in Table VII as a result of a sequencing error, reverse transcription or amplification error, mRNA 
splicing, post-lranslalional modification of the encoded protein, enzymatic cleavage of the encoded protein, 
or other biological factors, one skilled in the art would be readily able to identify the extent of the full 
coding sequences in the sequences of SEQ ID NOs. 134-180. Accordingly, the scope of any claims herein 
relating to nucleic acids containing the full coding sequence of one of SEQ ID NOs. 134-180 is not to be 
construed as excluding any readily identifiable variations from or equivalents to the full coding sequences 
listed in Table VII. Similarly, should the extent of the full length polypeptides differ from those indicated in 
Table VIII as a result of any of the preceding factors, the scope of clain^ relating to polypeptides 
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comprising the amino acid sequence of the full length polypeptides is not to be construed as excluding any 
readily identifiable variations from or equivalents to the sequences listed in Table VHI. 

Alternatively, the nucleic acid used to express the protein or portion thereof may comprise those 
nucleotides which encode the nwturc protein (i.e. llie protein created by cleaving the signal peptide off) 
5 encoded by one of the sequences of SEQ ID NOs: 134-180 as defined in Tabic VII 

It will be appreciated that should the extent of the sequence encoding the mature protein differ from 
that listed in Table VII as a result of a sequencing error, reverse transcription or amplification error, mRNA 
splicing, posi-translaiional modincation of the encoded protein, enzynulic cleavage of the encoded protein, 
or other biological factors, one skilled in tlw art would be readily able to identify the extent of the sequence 

10 encoding the mature protein in the sequences of SEQ ID NOs: 134-180. Accordingly, the scope of any 
claims herein relating to nucleic acids containing the sequence encoding the mature protein encoded by one 
of SEQ ID NOs: 134-180 is not to be construed as excluding any readily identifiable variations from or 
equivalents to the sequences listed in Table VII. Thus, claims relating to nucleic acids containing the 
sequence encoding the mature protein encompass equivalents to the sequences listed in Table VU; such as 

15 sequences encoding biologically active proteins resulting from post-translational modincation, enzymatic 
cleavage, or other readily identifiable variations from or equivalents to the proteins in addition to cleavage 
of the signal peptide. Similarly, should the extent of the mature polypeptides differ from those indicated in 
Table VIII as a result of any of the preceding factors, the scope of claims relating to polypeptides 
comprising the sequence of a mature protein included in the sequence of one of SEQ ID NOs. 181-227 is 

20 not to be construed as excluding any readily identifiable variations from or equivalents to the sequences 
listed in Table Vlll. Thus, claims relating to polypeptides comprising the sequence of the mature protein 
encompass equivalents to the sequences listed in Table VIII, such as biologically active proteins resulting 
from posl-translational modification, enzymatic cleavage, or other readily identifiable variations from or 
equivalents to the proteins in addition to cleavage of the signal peptide. It will also be appreciated that 

25 should the biologically active form of the polypeptides included in the sequence of one of SEQ ED NOs. 
181-227 or the nucleic acids encoding the biologically active form of the polypeptides differ from those 
identified as the mature polypeptide in Table VIII or the nucleotides encoding the mature polypeptide in 
Table VII as a result of a sequencing error, reverse transcription or amplification error, mRNA splicing, 
post-translational modification of tlie encoded protein, enzymatic cleavage of the encoded protein, or other 

30 biological factors, one skilled in the art would be readily able to identify the amino acids in the biologically 
active form of the polypeptides and the nucleic acids encoding the biologically active form of the 
polypeptides. In such instances, the claims relating to polypeptides comprising the mature protein included 
in one of SEQ ID NOs. 181-227 or nucleic acids comprising the nucleotides of one of SEQ ID NOs. 134- 
180 encoding the mature protein shall not be construed to exclude any readily identifiable variations from 
35 the sequences listed in Table VII and Table VIII. 

In some embodiments, the nucleic acid used to express the protein or portion thereof may comprise 
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those nucleotides which encode the signal peptide encoded by one of the sequences of SEQ ID NOs: 134- 
1 SO us defined in Table VD above. 

It will be appreciated that should the extent of the sequence encoding the signal peptide differ from 
that listed in Tabic VII as a result of a sequencing error, reverse transcription or amplincalion crroi*. niRNA 
5 splicing, post-translational modification of the encoded protein, cnzyirmlic clciivagc of (he encoded protein, 
or other biological factors, one skilled in the art would be readily able to identify the extent of the sequence 
encoding the signal peptide in the sequences of SEQ ID NOs. 134-180. Accordingly, the scope of any 
claims herein relating to nucleic acids containing the sequence encoding the signal peptide encoded by one 
of SEQ ID NOs.134-180 is not to be construed as excluding any readily identifiable variations from the 
10 sequences listed in Table VII. Similarly, should the extent of the signal peptides differ from those indicated 
in Table VIII as a result of any of the preceding factors, the scope of claims relating to polypeptides 
comprising the sequence of a signal peptide included in the sequence of one of SEQ ID NOs. 18 1 -227 is not 
to be construed as excluding any readily identifiable variations from the sequences listed in Table Vin. 
. Alternatively, the nucleic acid may encode a polypeptide comprising at least 10 consecutive amino 
15 acids of one of the sequences of SEQ ID NOs: 181-227. In some embodiments, the nucleic acid may 
encode a polypeptide comprising at least 15 consecutive amino acids of one of the sequences of SEQ ID 
NOs: 18 1-227. In other embodiments, the nucleic acid may encode a polypeptide comprising at least 25 
consecutive amino acids of one of the sequences of SEQ ID NOs: 181-227. 

The nucleic acids inserted into the expression vectors may also contain sequences upstream of the 
20 sequences encoding the signal peptide, such as sequences which regulate expression levels or sequences 
which confer tissue specific cxpressipn. 

The nucleic acid encoding the protein or polypeptide to be expressed is opcrably linked to a 
promoter in an expression vector using conventional cloning technology. The expression vector may be any 
of the mammalian, yeast, insect or bacterial expression systems known in the art. Commercially available 
25 vectors and expression systems are available from a variety of suppliers including Genetics Institute 

(Cambridge, MA), Slratagene (La Jolla, California), Promega (Madison, Wisconsin), and Invitrogen (San 
Diego, California). If desired, to enhance expression and facilitate proper protein folding, the codon context 
and codon pairing of the sequence may be optimized for the particular expression organism in which the 
expression vector is introduced, as explained by Hatfield, et al., U.S. Patent No. 5,082,767. 
30 The following is provided as one exemplary method to express the proteins encoded by the 

extended cDNAs corresponding to the 5' ESTs or the nucleic acids described above. First, the methionine 
initiation codon for the gene and the poly A signal of the gene arc identified. If the nucleic acid encoding 
the polypeptide to be expressed lacks a methionine to serve as the initiation site, an initialing methionine 
can be introduced next to the first codon of the nucleic acid using conventional techniques. Similarly, if the 
35 extended cDNA lacks a poly A signal, this sequence can be added to the construct by, for example, splicing 
out the Poly A signal from pSG5 (Stratagene) using Bgll and Sail resu4ction endonuclease enzymes and 
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incorporating it into the mammalian expression vector pXTl (Stratagene). pXTl contains the LTRs and a 
portion of the gag gene from Moloney Murine Leukemia Virus. The position of the LTRs in the construct 
allow efficient stable transfeclion, The vector includes the Herpes Simplex Thymidine Kinase promoter and 
the selectable neomycin gene. The extended cDNA or portion thereof encoding the polypeptide to be 
5 expressed is obtained by PCR from, the bacterial vector using oligonucleotide primers complementary to the 
extended cDNA or portion thereof and containing restriction cndonuclease sequences for Psl I incorporated 
into the 5'primcr and Qglll at the 5' end of the cotresponding cDNA 3' primer, taking care to ensure that the 
extended cDN A is positioned in franw with the poly A signal. The purincd fragment obtained from the 
resulting PCR reaction is digested with Psll. blunt ended with an exonuclease. digested with Dgl U, purified 

10 and ligated to pXTl, now containing a poly A signal and digested with Bglll. 

The ligated product is transfected into mouse NIH 3T3 cells using Lipofeclin (Life Technologies, 
Inc., Grand Island, New York) under conditions outlined in the product specification. Positive iransfectants 
are selected after growing the transfected cells in 600ug/ml G418 (Sigma, St. Louis, Missouri). Preferably 
the expressed protein is released into the culture medium, thereby facilitating purification. 

15 Alternatively, the extended cDNAs may be cloned into pED6dpc2 as described above. The 

resulting pED6dpc2 constructs may be transfected into a suitable host cell, such as COS 1 cells. 
Methotrexate resistant cells are selected and expanded. Preferably, the protein expressed from the extended 
cDNA is released into the culture medium thereby facilitating purification. 

Proteins in the culture medium arc separated by gel electrophoresis. If desired, the proteins may be 

20 ammonium sulfate precipitated or separated based on size or charge prior to electrophoresis. 

As a control, the expression vector lacking a cDNA insert is introduced into host cells or organisms 
and the proteins in the medium are harvested. The secreted proteins present in the medium are delected 
using techniques such as Coomassie or silver staining or using antibodies against the protein encoded by the 
extended cDNA. Coomassie and silver staining techniques are familiar to those skilled in the art. 

25 Antibodies capable of specifically recognizing the protein of interest may be generated using 

synthetic 15-mer peptides having a sequence encoded by the appropriate 5' EST, extended cDNA, or 
portion thereof. The synthetic peptides are injected into mice to generate antibody to the polypeptide 
encoded by the 5' EST. extended cDNA, or portion thereof. 

Secreted proteins from the host cells or organisms containing an expression vector which contains 

30 the extended cDNA derived from a 5' EST or a portion thereof arc compared to those from the control cells 
or organism. The presence of a band in the medium from the cells containing the expression vector which is 
absent in the medium from the control cells indicates that the extended cDNA encodes a secreted protein. 
Generally, the band corresponding to the protein encoded by the extended cDNA will have a mobility near 
that expected based on the number of amino acids in the open reading frame of the extended cDNA. 
35 However, the band may have a mobility different than that expected as a result of modifications such as 
glycosylation, ublquiiinaiion, or enzymatic cleavage. 
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Alternatively, if the protein expressed from the above expression vectors does not contain 
sequences directing its secretion, the proteins expressed from host cells containing an expression vector 
containing an insert encoding a secreted protein or portion thereof can be compared to the proteins 
expressed in host cells containing the expression vector without an insert. The presence of a band in 
5 samples from cells containing the expression vector witli an insert which is absent in samples from cells 
containing the expix:ssion vector without an insert indicates that the desired protein or portion thereof is 
being expressed. Generally, the band will have the mobility expected for the secreted protein or portion 
thereof. However, the band may have a mobility different than ihat'expected as a result of modincaiions 
such as glycosyiation, ubiquitination, or enzymatic cleavage. 

10 The protein encoded by the extended cDNA may be purined using standard 

immunochromatography techniques. In such procedures, a solution containing the secreted protein, such as 
liie culture medium or a cell extract, is applied to a column having antibodies against the secreted protein 
attached to the chromatography matrix. The secreted protein is allowed to bind the immunochromatography 
column. Thereafter, the column is washed to remove non-specifically bound proteins. The specifically 

15 bound secreted protein is then released from the column and recovered using standard techniques. 

If antibody production is not possible, the extended cDNA sequence or portion thereof may be 
incorporated into expression vectors designed for use in purification schemes employing chimeric 
polypeptides. In such strategies the coding sequence of the extended cDNA or portion thereof is inserted in 
frame with the gene encoding the other half of the chimera. The other half of the chimera may be (J-globin 

20 or a nickel binding polypeptide encoding sequence. A chromatography matrix having antibody to p-globin 
or nickel attached thereto is then used to purify the chimeric protein. Protease cleavage sites may be 
engineered between the p-globin gene or the nickel binding polypeptide and the extended cDNA or portion 
thereof. Thus» the two polypeptides of the chimera may be separated from one another by protease 
digestion. 

25 One useful expression vector for generating p-globin chimerics is pSGS (Stratagenc), which 

encodes rabbit p-globin. Intron 11 of the rabbit p-globin gene facilitates splicing of the expressed transcript, 
and the polyadenylalion signal incorporated into the construct increases the level of expression. These 
techniques as described are well known to those skilled in the art of molecular biology. Standard methods 
arc published in methods texts such as Davis et al., {Basic Methods in Molecular Biology, L.G. Davis, M.D. 

30 Dibncr, and J.F. Battey, cd., Elsevier Press, NY, 1986) and many of the methods are available from 
Stratagenc, Life Technologies, Inc., or Promega. Polypeptide may additionally be produced from the 
construct using in vitro translation systems such as the In vitro Express™ Translation Kit (Stratagene). 

Following expression and purification of the secreted proteins encoded by the 5' ESTs, extended 
cDNAs, or fragments thereof, the purified proteins may be tested for the ability to bind to the surface of 

35 various cell types as described in Example 3 1 below. It will be appreciated that a plurality of proteins 

expressed from these cDNAs may be included in a panel of proteins to be simultaneously evaluated for the 
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activities specifically described below, as well as other biological roles for which assays for determining 
activity are available. 

EXAMPLE 31 

5 Analysis of Se creted Proteins to Determine Whether thcv Bind lo the Cell Surracc 

The proteins encoded by the 5' ESTs. extended cDNAs. or fragments thereof are cloned into 
expression vectors such as those described in Example 30. The proteins are purified by siju:. charge, 
iinmiinochronwiograpiiy or otiicr techniques familiar to those skilled in the art. Following purification, the 
proteins are labeled using techniques known to those skilled in the art. The labeled proteins are incubated 

10 with cells or cell lines derived frotn a variety of organs or tissues to allow the proteins to bind to any 
receptor present on the cell surface. Following the incubation, the cells are washed to remove non- 
specifically bound protein. The labeled proteins are detected by autoradiography. Alternatively, unlabeled 
proteins may be incubated with the cells and detected with antibodies having a detectable label, such as a 
Huorescent molecule, attached thereto. 

15 Specificity of cell surface binding may be analyzed by conducting a competition analysis in which 

various amounts of unlabeled protein arc incubated along with the labeled protein. The amount of labeled 
protein bound to the cell surface decreases as the amount of compeiitive unlabeled protein increases. As a 
control, various amounts of an unlabeled protein unrelated to the labeled protein is included in some binding 
reactions. The amount of labeled protein bound to the cell surface does not decrease in binding reactions 

20 containing increasing amounts of unrelated unlabeled protein, indicating that the protein encoded by the 
cDNA binds specifically to the cell surface. 

As discussed above, secreted proteins have been shown to have a number of important 
physiological effects and, consequently, represent a valuable therapeutic resource. The secreted proteins 
encoded by the extended cDNAs or portions thereof made according lo Examples 27-29 may be evaluated 

25 to determine their physiological activities as described below. 

EXAMPLE 32 

Assaying the Proteins Expressed from Extended cDNAs or Portions Thereof for Cytokine. Cell Proliferation 

or Cell Differentiation Activity 

30 As discussed above, secreted proteins may act as cytokines or may affect cellular proliferation or 

differentiation. Many protein factors discovered lo date, including all known cytokines, have exhibited 
activity in one or more factor dependent cell proliferation assays, and hence the assays serve as a convenient 
confirmation of cytokine activity. The activity of a protein of the present invention is evidenced by any one 
of a number of routine factor dependent cell proliferation assays for cell lines including, without limitation, 

35 32D, DA2, DAIG, TIO. B9, B9/i 1, BaF3, MC9/G, M+ (prcB M+), 2E8, RB5, DAI, 123, Tl 165, HT2, 
CTLL2, TP- 1, Mo7c and CMK. The proteins encoded by the above extended cDNAs or portions thereof 
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may be evaluated for their ability to regulate T cell or thymocyte proliferation in assays such as those 
described above or in tlie following references: Current Protocols in Immunology, Ed. by J.E Coligan et al., 
Greene Publishing Associates and Wiley-lnterscience; Takai et al. / Immunol 137:3494-3500 (1986); 
Beriagnollicial.y. ImmunoL 145:1706-1712(1990); Bertagnolli et al.. Cellular hwmmolosy l'i2:321'34l 
(1991); Bcnagnolli. et al. / Immunol. 149:3778-3783 (1992); and Bowman ct al„ / ImmunoL 152:1756- 
1761(1994). 

In addition, numerous assays for cytokine production and/or the proliferation of spleen cells, lymph 
node colls and thymocytes are known. These include the techniques disclosed in Current Protocols in 
Immunolosy. J.E. Coligan et al. Eds., Vol 1 pp. 3,12.1-3.12.14 John Wiley and Sons. Toronto. (1994); and 
Schreiber. R.D. Current Protocols in Immunology., supra Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, 
Toromo. (1994). 

The proteins encoded by the cDNAs may also be assayed for the ability to regulate the proliferation 
and differentiation of hematopoietic or lymphopoietic cells. Many assays for such activity are familiar to 
those skilled in the art, including the assays in the following references: Bottomly, K„ Davis. L.S. and 
Lipsky, RE.. Measurement of Human and Murine Interleukin 2 and Interleukin 4, Curretit Protocols in 
Immunology., J.E. Coligan et al. Eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. (1991); deVries 
et al.,/ Exp, Med 173:1205-1211, 199 1 ;Moreauetal..^rt/iw 36:690-692.(1 988); Greenbergeretal., 
Proc Natl. Acad Sci USA. 80:2931-2938, (1983); Nordan, R.. Measurement of Mouse and Human 
Interleukin 6. Current Protocols in Immunology. J.E. Coligan ct al. Eds. Vol 1 pp. 6.6.1-6.6.5, John Wiley 
and Sons. Toronto. (1991); Smith ct al.. Proc. Natl. Acad, Sci USA. 83: 1857-1861. 1986; Bennett, R, 
Giannotli. J.. Clark, S.C. and Turner, K.J., Measurement of Human Interleukin 1 1. Curretit Protocols in 
Immunology. J.E. Coligan ct al. Eds. Vol I pp. 6. 15. 1 John Wiley and Sons, Toronto. (1991); and Ciarletta, 
A.. Giannolti, J.. Clark, S.C. and Turner. K.J., Measurement of Mouse and Human Interleukin 9. Current 
Protocols in Immunology. J.E. CoWgixncinU Eds. Vol 1 pp. 6.I3.U John Wiley and Sons. Toronto. (1991). 

The proteins encoded by the cDNAs may also be assayed for their ability to regulate T-cell 
responses to antigens. Many assays for such activity are familiar to those skilled in the art, including the 
assays described in the following references: Chapter 3 (In Vitro Assays for Mouse Lymphocyte Function), 
Chapter 6 (Cytokines and Their Cellular Receptors) and Chapter 7, (Immunologic Studies in Humans) 
Current Protocols in Immunology, J.E. Coligan el al. Eds. Greene Publishing Associates and Wiley- 
lnterscience; Weinberger ct al., Proc. Nati Acad. Sci. USA 77:6091-6095 (1980); Weinberger et al., Eur. J. 
Itnmun. 11:405^1 1 (1981); Takai et al., / Immunol. 137:3494-3500 (1986); and Takai ct al., J. Imtnunol 
140:508-512(1988). 

Those proteins which exhibit cytokine, cell proliferation, or cell differentiation activity may then be 
formulated as pharmaceuticals and used to treat clinical conditions in which induction of cell proliferation 
or differentiation is beneficial. Alternatively, as described in more detail below, genes encoding these 
proteins or nucleic acids regulating the expression of these proteins may be introduced into appropriate host 
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cells to increase or decrease the expression of the proteins as desired. 

EXAMPLE 33 

Assnving the Proteins Expressed from Extended cDNAs or Portions 
5 ^ Thereof for Activity hnmunc System Renniators 

The proteins encoded by the cDNAs may also be oyaUiated for their effects as immimc regulators. 
For example, tlie proteins may be evaluated for tlieir activity to influence thymocyte or splcnocyte 
cytotoxicity. Numerous assays for sue!) activity are familiar to liiose skilled in the an including tlie assays 
described in the following references: Chapter 3 (In Vitro Assays for Mouse Lymphocyte Function 3, 1- 

iO 3. 19) and Chapter 7 (hiimunologic studies in Humans) Current Protocols in Imnnmolo^y, J.E. Coligan ei al. 
Eds. Gi-eene Publishing Associates and Wiley-Interscience; Herrmann et al., Proc. Natl Acad ScL USA 
78:2488-24921 (1981); Herrmann et al../ ImmunoL 128:1968-1974(1982); Handa et al., / Immunol 
135: 1564-1572 (1985); Takai et al.. / Immunol 137:3494-3500 (1986); Takai et al., / Immunol 140:508- 
5 12 (1988); Herrmann et al., Proc, Natl Acad ScL USA 78:2488-2492 (1981); Herrmann et al 1 Immunol 

15 128:1968-1974(1982); Handa et al., 7. hnmtmol 135:1564-1572(1985); Takai etal.,/ Immunol 

137:3494-3500(1986); Bowman et al.. / Virology 61:1992-1998; Takai et al., / /;mm//io/. 140:508-512 
(1988); Bertagnolli et al.. Cellular Immunology 133:327-341 (1991); and Brown et al., 1 Immunol 
153:3079-3092(1994). 

The proteins encoded by the cDNAs may also be evaluated for their effects on T-ccll dependent 
20 immunoglobulin responses and isoiype switching. Numerous assays for such activity are familiar to those 
skilled in the art. including liie assays disclosed in the following references: Maliszcwski, J, Immtmol 
144:3028-3033 (1990); and Mond. J.J. and Brunswick, M. Assays for B Cell Function: /// vitro Antibody 
Production, Vol 1 pp. 3,8.1-3.8.16 Current Protocols in Immunology^ J.E. Coligan el al Eds,, John Wiley 
and Sons, Toronto. (1994). 

25 The proteins encoded by the cDNAs may also be evaluated for their effect on immune effector 

cells, including their effect on Thl cells and cytotoxic lymphocytes, Numerous assays for such activity are 
familiar to those skilled in the art, including the assays disclosed in the following references: Chapter 3 (In 
Vitro Assays for Mouse Lymphocyte Function 3.1-3,19) and Chapter 7 (Immunologic Studies in Humans) 
Current Protocols in Immunology, J.E. Coligan et al. Eds., Greene Publishing Associates and Wiley- 

30 Intersciencc; Takai et al., / Imnumol 137:3494-3500 (1986); Takai et al.; 1 Immunol 140:508-5 12 (1988); 
and Bertagnolli et a!., I Immunol 149:3778-3783 (1992). 

The proteins encoded by the cDNAs may also be evaluated for their effect on dendritic cell 
mediated activation of naive T-cells. Numerous assays for such activity are familiar to those skilled in the 
art, including the assays disclosed in the following references: Query ct al., X Immunol 134:536-544 

35 (1995); Inaba et al., Journal of Experimental Medicine 173:549-559 (1991); Macatonia ct al., 7. Immunol 
154:5071-5079 (1995); Porgador et al.. Journal of Experimental Medicine 182:255-260 (1995); Nair et al., 
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Journal of Virology 67:4062-4069 (1993); Huang et al., Science 264:961-965 (1994); Macatonia et al.. 
Journal of Experimental Medicine 169: 1255-1264 (1989); Bhardwaj et al.. Journal of Clinical Investigation 
94:797-807 (1994); and Inaba el al.. Journal of Experimental Medicine 172:631-640 (1990). 

The proteins encoded by the cDNAs may also be evaluated for ihcir influence on the lifetime of 
lymphocytes. Numerous assays for such activity arc familiar to those skilled in the an, including the assays 
disclosed in the following references: Darzynkiowiczet al.. Cytometry 13:795-808 (1992); Gorczyca et a!., 
Uukemia 7:659-670 ( 1993); Gorczyc;i el al.. Cancer Research 53: 1945-195 1 ( 1 993); lioh et al.. Cell 
66:233-243 (1991); Z;icharchuk ei al., 7. Immunol, 145;4037-4{)45 (1990); Z:umi ci al.. Cytometry 14:891- 
897 (1993); and Gorczyca et al.. International Journal of Oncology 1:639-648 (1992). 

Assays for proteins that influence early steps of T-cell commitment and development include, 
without limitation, those described in: Antica et al„ Blood 84:1 11-1 17 (1994); Fine el al.. Cellular 
immunology 155: 111 -122 (1994); Galy et al., Blood 85:2770-2778 (1995); and Toki ei al., Proc, Nat. Acad 
Sc/.ty5/\ 88:7548-7551 (1991). 

Those proteins which exhibit activity as immune system regulators activity may then be formulated 
as pharmaceuticals and used lo treat clinical conditions in which regulation of immune activity is beneficial. 
For example, the protein may be useful in the trealmcnl of various immune deHciencies and disorders 
(including severe combined immunodeficiency (SCID)), e.g., in regulating (up or down) growth and 
proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells and other cell 
populations. These immune deficiencies may be genetic or be caused by viral (e.g., HIV) as well as 
bacterial or fungal infections, or may result from autoimmune disorders. More specifically, infectious 
diseases caused by viral, bacterial, fungal or other infection may be treatable using a protein of the present 
invention, including infections by HIV, hepatitis viruses, herpesviruses, mycobacteria, Leishmania spp., 
malaria spp. and various fungal infections such as candidiasis. Of course, in this regard, a protein of the 
present invention may also be useful where a boost to the immune system generally may be desirable, i.e.. in 
the treatment of cancer. 

Autoimmune disorders which may be treated using a protein of the present invention include, for 
example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, rheumatoid arthritis, 
autoimmune pulmonary infiammation, Guillain-Barrc syndrome, autoimmune thyroiditis, insulin dependent 
diabetes mellilis, myasthenia gravis, graft-versus-host disease and autoimmune infiammatory eye disease. 
Such a protein of the present invention may also to be useful in the trealmcnl of allergic reactions and 
conditions, such as asthma (particularly allergic asthma) or other respiratory problems. Other conditions, in 
which immune suppression is desired (including, for example, organ transplantation), may also be treatable 
using a protein of the present invention. 

Using the proteins of the invention it may also be possible to regulate immune responses, in a 
number of ways. Down regulation may be in the form of inhibiting or blocking an immune response already 
in progress or may involve preventing the induction of an immune response. The functions of activated T- 
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cells may be inlubited by suppressing T cell responses or by inducing specific tolerance in T cells, or both. 
Immunosuppression of T cell responses is generally an active, non-antigen-specific, process which requires 
continuous exposure of the T cells to the suppressive agent. Tolerance, which involves inducing non- 
responsiveness or anergy in T cells, is distinguishable from immunosuppression in that it is generally 
5 anligcn-sixicific and persists after exposure to the tolcrizing agent has ceased. Operationally, tolerance can 
be dcmonslraicd by the lack of a T cell response upon reexposure to specific antigen in the absence of the 
loleri/Jng agent. 

Down regulating or preventing one or more antigen functions (including without liniitation B 
lymphocyte antigen functions (such as, for example. 1)7)), e.g., preventing high level lymphokine synthesis 
10 by activated T cells, will be useful in situations of tissue, skin and organ transplantation and in graft-versus- 
host disease (GVHD). For example, blockage of T cell function should result in reduced tissue destruction 
in tissue transplantation. Typically, in tissue transplants, rejection of the transplant is initiated through its 
recognition as foreign by T cells, followed by an immune reaction that destroys the transplant. The 
administration of a molecule which inhibits or blocks interaction of a B7 lymphocyte antigen with its 
1 5 natural ligand(s) on immune cells (such as a soluble, monomeric form of a peptide having B7-2 activity 
alone or in conjunction with a monomeric form of a peptide having an activity of another B lymphocyte 
antigen (e.g., B7-1, B7-3) or blocking antibody), prior to transplantation can lead to the binding of the 
molecule to the natural ligand(s) on the immune cells without irdnsmiiting the corresponding costimulatory 
signal. Blocking B lymphocyte antigen function in this matter prevents cytokine synthesis by immune cells, 
20 such as T cells, and thus acts as an immunosuppressant. Moreover, the lack of costimulation may also be 
sufficient to anergizc the T cells, thereby inducing tolerance in a subject. Induction of long-term tolerance 
by B lymphocyte antigen-blocking reagents may avoid the necessity of repealed administration of these 
blocking reagents. To achieve sufficient immunosuppression or tolerance in a subject, it may also be 
necessary to block the function of a combination of B lymphocyte antigens. 
25 The efficacy of particular blocking reagents in preventing organ transplant rejection or GVHD can 

be assessed using animal models that are predictive of efficacy in humans. Examples of appropriate 
systems which can be used include allogeneic cardiac grafts in rats and xenogeneic pancreatic islet cell 
grafts in mice, both of which have been used to examine the immunosuppressive effects of CrrLA4Ig fusion 
proteins in vivo as described in Lenschow el al. Science 257:789-792 (1992) and Turka et al.. Proa. NatL 
30 Acad. Set USA, 89: 1 1 102-1 1 105 (1992). In addition, murine models of GVHD (see Paul cd., Fundamental 
Iwrntmology, Raven Press, New York, (1989), pp. 846-847) can be used to determine the effect of blocking 
B lymphocyte antigen function in vivo on the development of that disease. 

Blocking antigen function nuy also be therapeutically useful for treating autoimmune diseases. 
Many autoimmune disorders arc the result of inappropriate activation of T cells that arc reactive against self 
35 tissue and which promote the production of cytokines and autoantibodies involved in the pathology of the 
diseases. Preventing the activation of autoreactive T cells may reduce or eliminate disease symptoms. 
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Administration of reagents which block costimulation of T cells by disrupting receptor ligand interactions of 
B lymphocyte antigens can be used to inliibit T cell activation and prevent production of autoantibodies or T 
~ cell-derived cytokines which may be involved in the disease process. Additionally, blocking reagents may 
induce antigcn-speciftc tolerance of autoreactive T cells which could lead to long-term relief from the 
disease. The efficacy of blocking reagents in preventing or alleviating autoimmune disorders can be 
determined using a number of well-characterized animal models of human auloimminie diseases. Examples 
include murine experimental autoimmune encephalitis, systemic lupus crythmatosis in MRL/pr/pr mice or 
NZU hybrid mice, murine autoimmune collagen arthritis, diabetes mellitus in OD mice and BB rats, and 
murine experimental myasthenia gravis (see Paul cd., Fundamental Immunology, Raven Press, New York. 
(19S9), pp. 840-856). 

Upregulation of un antigen function (preferably a B lymphocyte antigen function), as a means of up 
regulating immune responses, may also be useful in therapy. Upregulation of immune responses may be in 
the form of enhancing un existing immune response or eliciting an initial immune response. For example, 
enhancing an immune response through stimulating B lymphocyte antigen function may be useful in cases 
of viral infection. In addition, systemic viral diseases such as influenza, the common cold, and encephalitis 
might be alleviated by the administration of stimulatory form of B lymphocyte antigens systemically. 

Alternatively, anti-viral immune responses may be enhanced in an infected patient by removing T 
cells from the patient, coslimulating the T cells in vitro with viral aniigcn-pulsed APCs either expressing a 
peptide of the present invention or together with a stimulatory form of a soluble peptide of the present 
invention and reintroducing the in vitro activated T cells into the patient. The infected cells would now be 
capable of delivering a coslimulaiory signal to T cells in vivo, thereby activating the T cells. 

In another application, up regulation or enhancement of antigen function (preferably B lymphocyte 
antigen function) may be useful in the induction of tumor immunity. Tumor cells (e.g., sarcoma, melanoma, 
lymphoma, leukemia, neuroblastoma, carcinoma) transfecied with a nucleic acid encoding at least one 
peptide of the present invention can be administered to a subject to overcome tumor-specific tolerance in the 
subject. If desired, the tumor cell can be transfecied to express a combination of peptides. For example, 
tumor ceils obtained from a patient can be transfecied ex vivo with an expression vector directing the 
expression of a peptide having B7-2-like activity alone, or in conjunction with a peptide having B7-l-like 
activity and/or B7-3-like activity. The transfecied tumor cells are returned to the patient to result in 
expression of the peptides on the surface of the transfecied cell. Alternatively, gene therapy techniques can 
be used to target a tumor cell for iransfeclion in vivo. 

The presence of the peptide of the present invention having the activity of a B lymphocyte 
aniigen(s) on the surface of the tumor cell provides the necessary costimulation signal to T cells to induce a 
T cell mediated immune response against the transfecied tumor cells. In addition, tumor cells which lack 
MHC class I or MHC class II molecules, or which fail to reexpress sufficient amounts of MHC class I or 
MHC class II molecules, can be transfecied with nucleic acids encoding all or a portion of (e.g., a 
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cytoplasmic-domain truncated portion) of an MHC class I a chain protein and P: macroglobulin protein or 
an MHC class II a chain protein and an MHC class II 3 chain protein to thereby express MHC class I or 
MHC class II proteins on the cell surface* Expression of the appropriate class li or class n MHC in 
conjunction with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a 
T cell mediated immune response against the transfcctcd tumor coll. Optionally, a gene encoding an 
aniiscnsc construct which blocks expression ofan MHC class II associated protein, such as the invariant 
cliain. can also be coiransfcctcd with a DNA encoding a peptide having the activity of a B lymphocyte 
antigen to promote presentation of tumor associated antigens and induce tumor specific immunity. Thus, 
the induction of a T cell mediated immiuie response in a human subject may bo sufficient to overcome 
iinnor-specific tolerance in the subject, Alternatively, us described in more detail below, genes encoding 
these proteins or nucleic acids regulating the expression of these proteins may be introduced into 
appropriate host cells to increase or decrease the expression of the proteins as desired. 

EXAMPLE 34 

Assaying the Proteins Expressed from Extended cDNAs 
or Portions Thereof for Hematopoicsis Rcpulating Activity 
The proteins encoded by the extended cDNAs or portions thereof may also be evaluated for their 
hematopoicsis regulating activity. For example, the effect of the proteins on embryonic stem cell 
differentiation may be evaluated. Numerous assays for such activity are familiar to those skilled in the art, 
including the assays disclosed in the following references: Johansson et al. Cellular Biology 15:141-151 
(1995); Keller et al.. Molecular ami Cellular Biohsy 13:473-486 (1993); and McClanahan et al.. Blood 
81:2903-2915(1993). 

The proteins encoded by the extended cDNAs or portions thereof may also be evaluated for Ihcir 
influence on the lifetime of stem cells and stem cell differentiation. Numerous assays for such activity arc 
familiar to those skilled in the art, including the assays disclosed in the following references: Freshncy, 
M.G. Methylcellulose Colony Forming Assays, Culture of Hematopoietic Cells. R.I. Freshney, et al. Eds. 
pp. 265-268. Wiley-Liss, Inc., New York, NY. (1994); Hirayama et al., Proc Natl Acad. Sci USA 
89:5907-591 1 (1992); McNiece, I.K. and Briddell, R.A. Primitive Hematopoietic Colony Forming Cells 
with High Proliferative Potential, Cultttre of Hematopoietic Cells. R.I. Freshney, et al. eds. Vol pp. 23-39. 
Wiley-Liss, Inc.; New York, NY. (1994); Neben et al., Experimental Hematology 22:353-359 (1994); 
Ploemacher, R.E. Cobblestone Area Forming Cell Assay, Culture of Hematopoietic Cells. R.I. Freshney. et 
al. Eds. pp. 1-21, Wiley-Liss, Inc., New York, NY. (1994); Spoonccr, E., Dexter, M. and Allen. T. Long 
Term Bone Marrow Cultures in the Presence of Stromal Cells, Culture of Hematopoietic Cells. R.I. 
Freshney. ct al. Eds. pp. 163-179. Wiley-Liss, Inc., New York, NY. ( 1994); and Sutherland, H.J. Long 
Term Culture Initiating Cell Assay, Culture of Hematopoietic Cells. R.I. Freshney, et al. Eds. pp. 139-162. 
Wiley-Liss, Inc., New York, NY. (1994). 
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Those proteins which exhibit hematopoiesis regulatory activity may then be formulated as 
phanraceuticals and used to treat clinical conditions in which regulation of hemaiopoeisis is bcnencial. For 
example, a protein of the present invention may be useful in regulation of hematopoiesis and, consequently, 
in the treatment of myeloid or lymphoid cell deficiencies. Even marginal biological activity in support of 
5 colony forming cells or of factor-dependent cell lines indicates involvement in regulating hematopoiesis. 
e.g. in supporting the growth and proliferation of crylhroid progenitor cells alone or in combination with 
other cytokines, thereby indicating utility, for example, in treating various anemias or for use in conjunction 
with irradiaiion/chemoiherapy to stimulate the production of crylhroid precursors und/or crylhroid cells; in 
supporting the growth and proliferation of myeloid cells such as granulocytes and monocytes/macrophages 

10 (i.e., traditional CSF activity) useful, for example, in conjunction with chemotherapy to prevent or treat 
consequent myelo-suppression; in supporting the growth and proliferation of megakaryocytes and 
consequently of platelets thereby allowing prevention or treatment of various platelet disorders such as 
thrombocytopenia, and generally for use in place of or complimentary to platelet transfusions; and/or in 
supporting the growth and proliferation of hematopoietic stem cells which are capable of maturing to any 

15 and all of the above-mentioned hematopoietic cells and therefore find therapeutic utility in various stem cell 
disorders (such as those usually treated with transplantion, including, without limitation, aplastic anemia 
and paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment post 
irradiation/chemotherapy, either in-vivo or ex-vivo (i.e., in conjunction with bone marrow transplantation or 
with peripheral progenitor cell transplantation (homologous or heterologous)) as normal cells or genetically 

20 manipulated for gene therapy. Alternatively, as described in more detail below, genes encoding these 

proteins or nucleic acids regulating the expression of these proteins may be introduced into appropriate host 
cells to increase or decrease the expression of the proteins as desired. 



EXAMPLE 35 

25 Assaving the Proteins Expressed from Ex tended cDNAs or 

Portions Thereof for Regulation of Tissue Growth 
The proteins encoded by the extended cDNAs or portions thereof may also be evaluated for their 
effect on tissue growth. Numerous assays for such activity arc familiar to those skilled in the art, including 
the assays disclosed in International Patent Publication No. WO95/16035, International Patent Publication 
30 No. WO95/05846 and International Patent Publication No. W09 1/07491 . 

Assays for wound healing activity include, without limitation, those described in: Winter, 
Epidcnnal Wound HcaUng, pps. 71-112 (Maibach, HI and Rovec, DT, cds.), Year Book Medical 
Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, 7. Invest. Dermatol 71:382-84 (1978). 

Those proteins which arc involved in the regulation of tissue growth may then be formulated as 
35 pharmaceuticals and used to treat clinical conditions in which regulation of tissue growth is beneficial. For 
example, a protein of the present invention also may have utility in compositions used for bone, cartilage. 
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tendon, ligament and/or nerve tissue growth or regeneration, as well as for wound healing and tissue repair 
and replacement, and in the treatment of bums, incisions and ulcers. 

A protein of the present invention, which induces cartilage and/or bone growth in circumstances 
wlicre bone is not nomially formed, has application in the healing of botic fractures and cartilage damage or 
defects in humans and other animals. Such a preparation employing a protein of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved fixation of artificial 
joints. De novo bone fonmtion induced by an osteogenic agent contributes to the repair of congenital, 
trauma induced, or oncologic resection induced craniofacial defecis, and also is useful in cosmetic plastic 
surgery. 

A protein of this invention may also be used in the treatment of periodontal disease, and in other 
tooth repair processes. Such agents may provide an environment to attract bone-fomiing cells, stimulate 
growth of bone-forming cells or induce differentiation of progenitors of bone-forming cells. A protein of 
the invention may also be useful in the treatment of osteoporosis or osteoarthritis, such as through 
stimulation of bone and/or cartilage repair or by blocking inflammation or processes of tissue destruction 
(coUagenasc activity, osteoclast activity, etc.) mediated by inflammatory processes. 

Another category of tissue regeneration activity thai may be attributable to the protein of the present 
invention is tendon/ligament formation. A protein of the present invention, which induces tcndon/ligamcnt- 
likc tissue or other tissue formation in circumstances where such tissue is not normally formed^ has 
application in the healing of tendon or ligament tears, deformities and other tendon or ligament defecis in 
humans and other animals. Such a preparation employing a lendon/ligamenl-like tissue inducing protein 
may have prophylactic use in preventing damage to tendon or ligament tissue, as well as use in the improved 
fixation of tendon or ligament to bone or other tissues, and in repairing defects to tendon or ligament tissue. 
De novo tendon/ligament-like tissue formation induced by a composition of the present invention 
contributes to the repair of congenital, trauma induced, or other tendon or ligament defects of other origin, 
and is also useful in cosmetic plastic surgery for attachment or repair of tendons or ligaments. The 
compositions of the present invention may provide an environment to attract tendon- or ligament-forming 
cells, stimulate growth of tendon- or ligament-forming cells, induce differentiation of progenitors of tendon- 
or ligament-forming cells, or induce growth of tendon/ligament cells or progenitors ex vivo for return in 
vivo to effect tissue repair. The compositions of the invention may also be useful in the treatment of 
tendinitis, carpal tunnel syndrome and other tendon or ligament defects. The compositions may also include 
an appropriate matrix and/or sequestering agent as a carrier as is well known in the art. 

The protein of the present invention may also be useful for proliferation of neural cells and for 
regeneration of nerve and brain tissue, i.e., for the treatment of cenu-al and peripheral nervous system 
diseases and neuropathies, as well as mechanical and traumatic disorders, which involve degeneration, death 
or trauma to neural cells or nerve tissue. More specifically, a protein may be used in the treatment of 
diseases of the peripheral nervous system, such as peripheral nerve injuries, peripheral neuropatliy and 
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localized neuropathies, and central nervous system diseases, such as Alzheimer's. Paridnson's disease, 
Huntington's disease, amyotrophic lateral sclerosis, and Shy-Drager syndrome. Funher conditions which 
may be treated in accordance with the present invention include mechanical and traumatic disorders, such as 
spinal cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 
5 resulting Irom chemotherapy or other medical therapies may also be treatable using a protein of the 
invention. 

Proteins of the invention may also bo luseful to promote belter or faster closure of non-hcaling 
wounds, including without limitation pressure ulcers, ulcers associated with vascular insufliciency. surgical 
and traumatic wounds, and the like. 

10 It is expected that a protein of the present invention nuy also exhibit activity for generation or 

regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine, kidney, skin, 
endothelium) muscle (smooth, skeletal or cardiac) and vascular (including vascular endothelium) tissue, or 
for promoting the growth of cells comprising such tissues. Part of the desired effects may be by inhibition 
or modulation of fibrolic scarring to allow normal tissue to generate. A protein of the invention may also 

15 exhibit angiogenic activity. 

A protein of the present invention may also be useful for gut protection or regeneration and 
treatment of lung or liver fibrosis, repcrfusion injury in various tissues, and conditions resulting from 
systemic cytokine damage. 

A protein of the present invention may also be useful for promoting or inhibiting differentiation of 

20 tissues described above from precursor tissues or cells: or for inhibiting the growth of tissues described 
above. 

Alternatively, as described in more detail below, genes encoding these proteins or nucleic acids 
regulating the expression of these proteins may be introduced into appropriate host cells to increase or 
decrease the expression of the proteins as desired. 
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EXAMPLE 36 

Assaying the Proteins Ex pressed from Extended cDNAs or Portions 
Thereof for Repulntinn of Renroducti ve Hormones or Cell Movement 
The proteins encoded by the extended cDNAs or poaions thereof may also be evaluated for their 
ability to regulate reproductive hormones, such as follicle stimulating hormone. Numerous assays for such 
activity are familiar to those skilled in the art. including the assays disclosed in the following references: 
Vale ct al., Endocrinology 91:562-572 (1972); Ling et al.. Nature 321:779-782 ( 1986); Vale et al.. Nature 
22l:V6-n9 (1986); Mason ct al., Nature 318:659-663 (1985); Forage ct al.. Proc. Natl. Acad. ScL USA 
83:3091-3095 (1986). Chapter 6.12 (Measurement of Alpha and Beta Chcmokincs) Current Protocols in 
Immunology. J.E Coligan et al. Eds. Greene Publishing Associates and Wiley-Interscicce ; Taub et al. J. 
Clin. Invest. 95: 1370-1376 (1995); Lind et al. APMIS 103: 140-146 (1995); MuUer et al. Eur. J. Immunol. 
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25: 1744-1748; Gruber et al. J. of Immunol. 152:5860-5867 (1994); and Johnston et al. J. of Immunol. 
153:1762-1768(1994). 

Those proteins which exhibit acliviiy as reproductive hormones or regulators of cell movement may 
then be formulated as phamiaceuticals and used to treat clinical conditions in which regulation of 
5 reproductive honnoncs or cell movement arc beneficial. For example, a protein of the present invention 
may also exhibit acti vin- or inhibin-relatcd activities. Iiihibins arc characterized by their ability to inhibit 
the reloa.<5e of follicle stimulating hormone (FSI I). while activins arc characterized by their ability to 
stimulate the release of folic stimulating honnone (FSM). Thus, a protein of the present invention, alone or 
in heterodimers with a member of the inhibin a family, may be useful as a contraceptive based on the ability 
10 of inhibins to decrease fertility in female mammals and decrease spermatogenesis in male mammals. 
Administration of sufficient amounts of other inhibins can induce infertility in these mammals. 
Alternatively, the protein of the invention, as a homodimer or as a heterodimer with other protein subunits 
of the inhibin-B group, may be useful as a fertility inducing therapeutic, based upon the ability of aciivin 
molecules in stimulating FSH release from cells of the anterior pituitary. See. for example. United States 
Patent 4.798.885. A protein of the invention may also be useful for advancement of the onset of fertility in 
sexually immature mammals, so as to increase the lifetime reproductive performance of domestic animals 
such as cows, sheep and pigs. 

Alternatively, as described in more detail below, genes encoding these proteins or nucleic acids 
regulating the expression of these proteins may be introduced into appropriate host cells to increase or 
20 decrease the expression of the proteins as desired. 

EXAMPLE 36A 
Assaying the Proteins Exnresseri f rom ExtenHfH cDNAs or 
Portions Thereof for Chemnt.iciir /Chemnk-in<>iir Artivity 
25 The proteins encoded by the extended cDNAs or portions thereof may also be evaluated for 

chemotacti/chemokinetic activity. For example, a protein of the present invention may have chemotaclic or 
chemokinetic activity (e.g., act as a chemokine) for mammalian cells, including, for example, monocytes, 
fibroblasts, neutrophils, T^ells, mast cells, eosinophils, epithelial and/or endothelial cells. Chemotaclic and 
chmokineiic proteins can be used to mobilize or attract a desired cell population to a desired site of action. 
30 Chcmotactic or chemokinetic proteins provide particular advantages in treatment of wounds and other 
trauma to tissues, as well as in treatment of localized infections. For example, attraction of lymphocytes, 
monocytes or neutrophils to tumors or sites of infection may result in improved immune responses against 
the tumor or infecting agent. 

A protein or peptide has chemotactic activity for a particular cell population if it can stimulate. 
35 directly or indirectly, the directed orientation or movement of such cell population. Preferably. Uic protein 
or peptide has the ability to directly stimulate directed movement of cells. Whether a particular protein has 
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chemotactic activity for a population of cells can be readily determined by employing such protein or 
peptide in any known assay for cell chemotaxis. 

The activity of a protein of the invention may, among other means, be measured by the following 
methods: 

Assays for chemotactic activity (which will identify proteins that induce or prevent chemotaxis) 
consist of assays that measure the ability ofa protein to induce the migration of cells across a membrane as 
well as iho ability ofa protein to induce the adhcnsion of one cell population lo another cell population. 
Suitable assays for n^ovement and adhesion include, without limitation, those described in: Curmit 
Pratovoh in Immunology. Ed by J.E Coligan, A.M. Kruisbeek, D.H. Margulies. EM. Shcvach. W. Strobcr, 
Pub. Greene Publishing Associates and Wiley-hiterscience (Chapter 6.12, Measurement of alpha and beta 
Chemokincs 6. 11 1-6. 12.28; Taub el al. / Clhi Invest, 95: 1370-1376 (1995); Lind ci al, APMIS 103: 140- 
146 (1995); Mueller et al. Eur, / InmnmoL 25: 1744-1748; Gruberei al. / of Immunol 152:5860-5867 
(1994); and Johnston ct al. J, of Immunol 153: 1762-1768 (1994). 

EXAMPLE 37 
Assaying th e Proteins Expressed from Extended cDNAs nr 
Portions Thereof for Regulation of Blood Clotting 

The proteins encoded by the extended cDNAs or portions thereof may also be evaluated for their 
effects on blood clotting. Numerous assays for such activity are familiar lo those skilled in the art, including 
the as.says disclosed in the following references: Linet el al., / Clin. Pharmacol 26: 131-140 (1986); 
Burdick ci al.. Thrombosis Res. 45:413^19 (1987); Humphrey el al., Fibrinolysis 5:71-79 (1991); and 
Schaub, Prostaglandins 35:467-474 (1988). 

Those proteins which arc involved in the regulation of blood clotting may then be formulated as 
pharmaceuticals and used to treat clinical conditions in which regulation of blood clotting is beneficial. For 
example, a protein of the invention may also exhibit hemostatic or thrombolytic activity. As a result, such a 
protein is expected to be useful in treatment of various coagulations disorders (including hereditary 
disorders, such as hemophilias) or to enhance coagulation and other hemostatic events in treating wounds 
resulting from trauma, surgery or other causes. A protein of the invention may also be useful for dissolving 
or inhibiting formation of thromboses and for treatment and prevention of conditions resulting therefrom 
(such as. for example, infarction of cardiac and central nervous system vessels (e.g., stroke), Alternatively, 
as described in more detail below, genes encoding these proteins or nucleic acids regulating the expression 
of these proteins may be introduced into appropriate host cells to increase or decrease the expression of the 
proteins as desired. 
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EXAMPLE 38 

Assaying tlie Proteins Expressed from Extended cDNAs or 
Portions Thereof for Involvement in Receptor/I.igand Interactions 
The proteins encoded by the extended cDNAs or a portion tlicrcof may also be evaluated for their 
5 involvement in receptor/1 igand interactions. Numerous assays for such involvement are familiar to those 
skilled in the art. including the assays disclosed in the following references: Chapter 7.28 (Measurement of 
Cellular Adhesion under Static Conditions 7.2S. I -7.28.22) Cttrrm Protocols in Immunology, J.E. Coligan 
ct al. Eds. Greene Publishing Associates and Wilcy-lnterscience; Takai el al., Pmc\ Nad Acad ScL USA 
84:6864-6868(1987); Biererel al.. / £v/;. A/tvA 168:1145-1156(1988); Rosenstein ei al., 7. £v/j. >Vfc^^/. 
10 169: 149^160 (1989); Sioltenborg et ul., / Immimol Methods 175:59-68 (1994); Still et ol., Cell 80:661- 
670 (1995); and Gyuris et uL, Cell 75:791-803 (1993). 

For example, the proteins of the present invenlion may also demonstrate activity as receptors, 
receptor ligands or inhibitors or agonists of receptor/ligand interactions, Examples of sucli receptors and 
ligands include, without limitation, cytokine receptors and their ligands. receptor kinases and their ligands. 
15 receptor phosphatases and their ligands. receptors involved in cell-cell interactions and their ligands 

(including wiihoui limitation, cellular adhesion molecules (such as sclectins. integrins and their ligands) and 
receptor/ligand pairs involved in antigen presentation, antigen recognition and development of cellular and 
humoral immune responses). Receptors and ligands are also useful for screening of potential peptide or 
small molecule inhibitors of the relevant receptor/ligand interaction. A protein of the present invention 
20 (including, without limitation, fragments of receptors and ligands) may themselves be useful as Inhibitors of 
receptor/ligand interactions. 

EXAMPLE 38A 

Assaying the Proteins Expressed from Extended cDNAs or 
Portions Thereof for Anti-Inflammatorv Activity 
The proteins encoded by the extended cDNAs or a portion thereof may also be evaluated for anti- 
inflammatory aciiviiy. The anti-inflammatory activity may be achieved by providing a stimulus to cells 
involved in the inflammatory response, by inhibiting or promoting cell-cell interactions (such as. for 
example, cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 
process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production of other 
factors which more directly inhibit or promote an inflammatory response. Proteins exhibiting such activities 
can be used to treat inflammatory conditions including chronic or acute conditions), including without 
limitation inflammation associated with infection (such as septic shock, sepsis or systemic inflammatory 
response syndrome (SIRS)), ischcmia-repcrfusioninury, endotoxin lethality, arthritis, complement-mediated 
hyperacute rejection, nephritis, cytokine or chemokine-induccd lung injury, inflamnutory bowel disease, 
Crohn*s disease or resulting from over production of cytokines such as TNF or lL-1 . Proteins of the 
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invention may also be useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 



EXAMPLE 38B 

Assavinc the Proteins Expres sed from Rxtended cDNA^ 
Portions Thereof for Tu mor Inliihitinn Arrivity 
The proteins encoded by the extended cDNAs or u portion thereof nwy also be evaluated for tumor 
inhibition activity. In addition to the activities described above for immunological treatment or prevention 
of tumors, a protein of the invention nwy exhibit other anti-tumor activities. A protein may inhibit tumor 
growth directly or indit\;cily (such as. for example, via ADCC). A protein m;iy exhibit its tumor inhibitory 
activity by acting on tumor tissue or tumor precursor tissue, by inhibiting formation of tissues necessary to 
support tumor growth (such as, for example, by inhibiting angiogenesis), by causing production of other 
factors, agents or cell types which inhibit tumor growth, or by suppressing, eliminating or inhibiting factors, 
agents or cell types which promote tumor growth, 

A protein of the invention may also cxhibh one or more of the following additional activities or 
effects: inhibiting the growth, infection or function of, or killing, infectious agents, including, without 
limitation, bacteria, viruses, fungi and other parasites; effecting (suppressing or enhancing) bodily 
cluiracteristics, including, without limitation, height, weight, hair color, eye color, skin, fat to lean ratio or 
other tissue pigmentation, or organ or body part size or shape (such as. for example, breast augmentation or 
diminution, change in bone form or shape); effecting biorhyihms or circadian cycles or rhythms; effecting 
the fertility of male or female subjects; effecting the metabolism, catabolism. anabolism, processing, 
utilization, storage or elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, cofactors or 
other nutritional factors or component(s); effecting behavioral characteristics, including, without limitation, 
appetite, libido, stress, cognition (including cognitive disorders), depression (including depressive disorders) 
and violent behaviors; providing analgesic effects or other pain reducing effects; promoting differentiation 
and growth of embryonic stem cells in lineages other than hematopoietic lineages; hormonal or endocrine 
activity; in the case of enzymes, correcting deficiencies of the enzyme and treating deficiency-related 
diseases; treatment of hyperproliferali ve disorders (such as, for example, psoriasis); immunoglobulin-Iike 
activity (such as. for example, the ability to bind antigens or complement); and the ability to act as an 
antigen in a vaccine composition to raise an immune response against such protein or another material or 
entity which is cross-reactive with such protein. 

EXAMPLE 39 

Identification of Proteins which Interact wjth 
Polypeptides Encoded bv Extended cDNAs 
Proteins which interact with the polypeptides encoded by extended cDNAs or portions thereof, such 
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as receptor proteins, may be identified using two hybrid systems such as the Matchmaker Two Hybrid 
System 2 (Catalog No. K 1604-1. Cloniech), As described in the manual accompanying the Matchmaker 
Two Hybrid System 2 (Catalog No. K1604-1, Cloniech). the extended cDNAs or portions thereof, are 
inserted into an expression vector such that they are in frame with DNA encoding the DNA binding domain 
of the yeast transcriptional activator GAL4. cDNAs in a cDNA library which encode proteins which might 
interact wi(h the polypeptides encoded by the extended cDNAs or portions thereof arc inserted into a second 
expression vector such that they are in frame with DNA encoding the activation domain of GAL4. The two 
expression plasmids are transformed into yeast and the yeast are plated on selection medium which selects 
for expression of selectable markers on cacii of the expression vectors as well as GAL4 dependent 
expression of the HIS3 gene. Transformanls capable of growing on medium lacking hisiidine arc screened 
for GAL4 dependent lacZ expression. Those cells which are positive in both the hisiidine selection and the 
lacZ assay contain plasmids encoding proteins which interact with the polypeptide encoded by the extended 
cDNAs or portions thereof. 

Alternatively, the system described in Lustig el al., Methods in Enzymology 283: 83-99 (1997). may 
be used for identifying molecules which interact with the polypeptides encoded by extended cDNAs. In 
such systems, in vitro transcription reactions are performed on a pool of vectors conuiining extended cDNA 
inserts cloned downstream of a promoter which drives in vitro transcription. The resulting pools of mRNAs 
are introduced into Xenopus loevis oocytes. The oocytes arc then assayed for a desired activity. 

Alternatively, the pooled /;i vitro transcription products produced as described above may be 
translated in vitro. The pooled /;i vitro translation products can be assayed for a desired activity or for 
interaction with a known polypeptide. 

Proteins or other molecules interacting with polypeptides encoded by extended cDNAs can be 
found by a variety of additional techniques. In one method, affinity columns containing the polypeptide 
encoded by the extended cDNA or a portion thereof can be constructed. In some versions, of this method 
the affinity column contains chimeric proteins in which the protein encoded by the extended cDNA or a 
portion thereof is fused to glutathione S-transferase. A mixture of cellular proteins or pool of expressed 
proteins as described above and is applied to the affinity column. Proteins interacting with the 
polypeptide attached to the column can then be isolated and analyzed on 2-D electrophoresis gel as 
described in Ramunscn et al. Electrophoresis 18:588-598 (1997). Alternatively, the proteins retained on 
the affinity column can be purified by electrophoresis based methods and sequenced. The same method 
can be used to isolate antibodies, to screen phage display products, or to screen phage display human 
antibodies. 

Proteins interacting with polypeptides encoded by extended cDNAs or portions thereof can also 
be screened by using an Optical Biosensor as described in Edwards & Leathcrbarrow, Analytical 
Biochemistry, 246: 1-6 (1997). The main advantage of the method is that it allows the determination of 
the association rate between the protein and other interacting molecules. Thus, it is possible to 
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specifically select interacting molecules with a high or low association rate. Typically a target molecule 
is linked to the sensor surface (through a carboxymethl dextran matrix) and a sample of test molecules is 
placed in contact with the target molecules. The binding of a test molecule to the target molecule causes 
a change in the refractive index and/or thickness. This change is delected by the Biosensor provided it 
occurs in the evanescent field (which extend a few hundred manotnelcrs from the sensor surface). In 
these .screening assays, the target molecule can be one of the polypeptides encoded by extended cDNAs 
or a portion thereof and the test sample can be a collection of proteins extracted from tissues or cells, a 
pool of expressed proteins, combinatorial peptide and/ or chemical libraries, or phage displayed peptides. 
The tissues or cells from which the lest proteins are extracted can originate from any species. 

In other methods, a target protein is immobilized and the test population is a collection of 
unique polypeptides encoded by the cxiended cDNAs or portions thereof. 

To study the interaction of the proteins encoded by the extended cDNAs or portions thereof with 
drugs, the microdialysis coupled to HPLC method described by Wang et al.. Chromatographia 44:205- 
208(1997) or the afnniiy capillary electrophoresis method described by Busch et al., 7, Chromatogr. 
777:311-328(1997). 

The system described in U.S. Patent No. 5,654,150, may also be used to identify molecules which 
interact with the polypeptides encoded by the extended cDNAs. In this system, pools of cxiended cDNAs 
are transcribed and translated in vitro and the reaction products are assayed for interaction with a known 
polypeptide or antibody. 

It will be appreciated by those skilled in the art that the proteins expressed from the extended 
cDNAs or portions may be assayed for numerous activities in addition to those specifically enumerated 
above. For example, the expressed proteins may be evaluated for applications involving control and 
regulation of infiammalion, tumor proliferation or metastasis, infection, or other clinical conditions. In 
addition, the proteins expressed from the extended cDNAs or portions thereof may be useful as nutritional 
agents or cosmetic agents. 

The proteins expressed from the extended cDNAs or portions thereof may be used to generate 
antibodies capable of specifically binding to the expressed protein or fragments thereof as described in 
Example 40 below. The antibodies may capable of binding a full length protein encoded by one of the 
sequences of SEQ ID NOs. 134-180, a mature protein encoded by one of the sequences of SEQ ID NOs. 
134-180, or a signal peptide encoded by one of the sequences of SEQ ID Nos. 134-180. Alternatively, the 
antibodies may be capable of binding fragments of the proteins expressed from the extended cDNAs which 
comprise at least 10 amino acids of the sequences of SEQ ID NOs; 181-227. In some embodiments, the 
antibodies may be capable of binding fragments of the proteins expressed from the extended cDNAs which 
comprise at least 15 amino acids of the sequences of SEQ ID NOs: 181-227. In other embodiments, the 
antibodies may be capable of binding fragments of the proteins expressed from the extended cDN As which 
comprise al least 25 amino acids of the sequences of SEQ ID NOs: 181-227. In further embodiments, the 
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antibodies may be capable of binding fragments of tlie proteins expressed from the extended cDNAs which 
comprise at least 40 amino acids of the sequences of SEQ ID NOs: IS 1-227. 

EXAMPLE 40 
Production of an Antibody to n Hu man Prolcin 
Substantially pure protein or polypeptide is isolated from ihc iransfcctcd or transformed cells as 
dcscrilx^d in Example 30. The concentration of protein in the final preparation is adjusted, for example, by 
concentration on an Amicon filter device, to the level of a few micrograms/ml, Monoclonal or polyclonal 
antibody to the protein can then be prepared as follows: 

A. Monoclonal Antibody Production by Hybridonui Fusion 

Monoclonal antibody to epitopes of any of tlie peptides identified and isolated as described can be 
prepared from murine hybridomas according to the classical method of Kohler, G. and Milstein. C, Nature 
256:495 (1975) or derivative methods thereof. Brieny, a mouse is repetitively inoculated with a few 
micrograms of the selected protein or peptides derived therefrom over a period of a few weeks. The mouse 
is then sacrificed, and the antibody producing cells of the spleen isolated. The spleen cells are fused by 
means of polyethylene glycol with mouse myeloma cells, and the excess unfuscd cells destroyed by growth 
of the system on selective media comprising aminopterin (HAT media). The successfully fused cells arc 
diluted and aliquots of the dilution placed in wells of a microtiter plate where growth of the culture is 
continued. Antibody-producing clones are identified by detection of antibody in the supernatant Huid of the 
wells by immunoassay procedures, such as Elisa. as originally described by EngvalK E, Mcflu EnzymoL 
70;4 19 (1980), and derivative methods ihcrcor Selected positive clones can be expanded and iheir 
monoclonal antibody product harvested for use. Detailed procedures for monoclonal antibody production 
are described in Davis, L. et al. Basic Methods in Molecular Biology Elsevier, New York. Section 21-2. 

B. Polyclonal Antibody Production by Immunization 

Polyclonal antiserum containing antibodies to heterogenous epitopes of a single protein can be 
prepared by immunizing suitable animals with the expressed protein or peptides derived therefrom 
described above, which can be unmodified or modified to enhance immunogenicity. Effective polyclonal 
antibody production is affected by many factors related both to the antigen and the host species. For 
example, small molecules tend to be less immunogenic than others and may require the use of carriers and 
adjuvant. Also, host animals vary in response to site of inoculations and dose, with both inadequate or 
excessive doses of antigen resulting in low titer anlisera. Small doses (ng level) of antigen administered at 
multiple intradermal sites appears to be most reliable. An effective immunization protocol for rabbits can 
be found in Vaitukaitis, J. et al. 7. CVvu Endocrinol Metab. 33:988-991 (1971). 

Booster injections can be given at regular intervals, and antiserum harvested when antibody titer 
thereof, as determined semi-quantitaiively, for example, by double immunodiffusion in agar against known 
concentrations of the antigen, begins to fall. See, for example, Ouchterlony, O. et al.. Chap. 19 in: 
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Handbook of Experimental Inwntnolosy D. Wier (ed) Blackwell (1973). Plateau concentration of antibody 
is usually in the range of 0.1 to 0.2 mg/ml of serum (about 12 ).lM). Affinity of the antisera for the antigen is 
detennined by preparing competitive binding curves, as described, for example, by Fisher. D., Chap. 42 in: 
Manual of Clinical Immunology. 2d Ed. (Rose and Friedman. Eds,) Amer. Soc. For Microbiol.. Washington. 
D,C(1980). 

Antibody preparations prcpaa^d according to cither protocol arc useful in quantitative 
imnunioa.'isays which determine conccntraiion.s of antigen-bearing substances in biological samples; tliey 
arc also used semi-quantitatively or qualitatively to identify the presence of antigen in a biological sample. 
The antibodies may also be used in therapeutic compositions for killing cells expressing the protein or 
reducing the levels of the protein in the body. 
V. Use of Extended cDNAs or Portions Thereof as Reagents 

The extended cDNAs of the present invention may be used as reagents in isolation procedures, 
diagnostic assays, and forensic procedures. For example, sequences from the extended cDNAs (or genomic 
DNAs obtainable therefrom) may be deiectably labeled and used as probes to isolate other sequences 
capable of hybridizing to them. In addition, sequences from the extended cDNAs (or genomic DNAs 
obtainable therefrom) may be used to design PGR primers to be used in isolation, diagnostic, or forensic 
procedures. 

EXAMPLE 41 

Preparation of PCR Primers and Amplification of DNA 
Tlic extended cDNAs (or genomic DNAs obtainable therefrom) may be used to prepare PCR 
primers for a variety of applications, including isolation procedures for cloning nucleic acids capable of 
hybridizing to such sequences, diagnostic techniques and forensic techniques. The PCR primers are at least 
10 bases, and preferably at least 12, 15. or 17 bases in length. More preferably, the PCR primers arc at least 
20-30 bases in length. In some embodiments, the PCR primers may be more than 30 bases in length. It is 
preferred that the primer pairs have approximately the same G/C ratio, so that melting temperatures are 
approximately the same. A variety of PCR techniques are familiar to those skilled in the art. For a review 
of PCR technology, see Molecular Cloning to Genetic Engineering White, B.A. Ed. in Methods in 
Molecular Biology 67: Humana Press, Totowa (1997). In each of these PCR procedures, PCR primers on 
either side of the nucleic acid sequences to be amplified arc added to a suitably prepared nucleic acid 
sample along with dNTPs and a thermostable polymerase such as Taq polymerase, Pfu polymerase, or Vent 
polymerase. The nucleic acid in the sample is denatured and the PCR primers are specifically hybridized to 
complementary nucleic acid sequences in the sample. The hybridized primers arc extended. Thereafter, 
another cycle of denaluration, hybridization, and extension is initiated. The cycles are repeated multiple 
tiines to produce an amplified fragment containing the nucleic acid sequence between the primer sites. 
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EXAMPLE 42 

Use of Extended cDNAs as Probes 
Probes derived from extended cDNAs or portions thereof (or genomic DNAs obtainable therefrom) 
may bo labeled with detectable labels familiar to those skilled in the art. including radioisotopes and non- 
radioactive labels, to provide a delectable probe. The detectable probe tiiay be single stranded or double 
stranded and may be made using techniques known in the ail. including in vitro transcription, nick 
translation, or kinase reactions. A nucleic acid sample containing a sequence capable of hybridizing to the 
lalwled probe is contacted with the labeled probe, if the nucleic acid in the sample is double stranded, it 
may be denatured prior to contacting the probe. In some applications, the nucleic acid sample may be 
immobilized on a surface such as a nitrocellulose or nylon membrane. The nucleic acid sample may 
comprise nucleic acids obtained from a variety of sources, including genomic DNA, cDNA libraries. RNA. 
or tissue saniples. 

Procedures used to detect the presence of nucleic acids capable of hybridizing to the detectable 
probe include well known techniques such as Southern blotting, Northern blotting, dot blotting, colony 
hybridization, and plaque hybridization. In some applications, the nucleic acid capable of hybridizing to the 
labeled probe may be cloned into vectors such as expression vectors, sequencing vectors, or in vitro 
transcription vectors to facilitate the characterization and expression of the hybridizing nucleic acids in the 
sample. For example, such techniques may be used to isolate and clone sequences in a genomic library or 
cDNA library which are capable of hybridizing to the detectable probe as described in Example 30 above. 

PCR primers made as described in Example 4 i above may be used in forensic analyses, such as the 
DNA fingerprinting techniques described in Examples 43-47 below. Such analyses may utilize detectable 
probes or primers based on the sequences of the extended cDNAs isolated using the 5' ESTs (or genomic 
DNAs obtainable therefrom). 

EXAMPLE 43 

Forensic Matching bv DNA Seouencinp 
In one exemplary method, DNA samples are isolated from forensic specimens of, for example, hair, 
semen, blood or skin cells by conventional methods. A panel of PCR primers based on a number of the 
extended cDNAs (or genomic DNAs obtainable therefrom), is then utilized in accordance with Example 41 
to amplify DNA of approximately 100-200 bases in length from the forensic specimen. Corresponding 
sequences are obtained from a lest subject. Each of these identification DNAs is then sequenced using 
standard techniques, and a simple database comparison determines the differences, if any, between the 
sequences from the subject and those from the sample. Statistically significant differences between the 
suspect's DNA sequences and those from the sample conclusively prove a lack of identity. This lack of 
identity can be proven, for example, with only one sequence. Identity, on the other hand, should be 
demonstrated with a large number of sequences, all matching. Preferably, a minimum of 50 statistically 
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identical sequences of 100 bases in length are used to prove identity between the suspect and the sample. 

EXAMPLE 44 

Positive Idenlificalion hv DNA Seoucncin|^ 
5 The technique outlined in the previous example may also be used on a larger scale to provide a 

unique nngerpriiit-type idenlincalion of any individual. In this technique, primers arc prepared fron> a kirgc 
number of sequences from Tabic II and (he appended sequence listing. Preferably. 20 to 50 different 
[)rimors are used. These primers are used to obtain a corresponding nimiber of PCR-gencraied DNA 
segments from the individual in question in accordance with Example 41. Each of these DNA segments is 
10 sequenced, using the methods set forth in Example 43. Tlic database of sequences generated through tliis 
procedure uniquely identifies the individual from whom the sequences were obtained. The same panel of 
primers may then be used at any later time to absolutely correlate tissue or other biological specimen with 
that individual. 

15 EXAMPLE 45 

Southern Blot Forensic Identificaiinn 
The procedure of Example 44 is repeated to obtain a panel of at least 10 amplified sequences from 
an individual and a specimen. Preferably, the panel contains at least 50 amplified sequences. More 
preferably, the panel contains 100 amplified sequences. In some embodiments, ihc panel contains 200 
20 amplified sequences. This PCR-generated DNA is then digested with one or a combination of. preferably, 
four base specific restriction enzymes. Such enzymes are commercially available and known to those of 
skill in the art. After digestion, the resultant gene fragments are size separated in multiple duplicate wells 
on an agarose gel and transferred to nitrocellulose using Southern blotting techniques well known to those 
with skill in the art. For a review of Southern blotting sec Davis et al. Basic Methods in Molecular Biology, 
25 ( 1 986). Elsevier Press, pp 62-65). 

A panel of probes based on the sequences of the extended cDNAs (or genomic DNAs obtainable 
therefrom), or fragments thereof of at least 10 bases, are radioactively or colorimetrically labeled using 
methods known in the art. such as nick translation or end labeling, and hybridized to the Southern blot using 
techniques known in the art (Davis et al., sunra). Preferably, the probe comprises at least 12, 15. or 17 
consecutive nucleotides from the extended cDNA (or genomic DNAs obtainable therefrom). More 
preferably, the probe comprises at least 20-30 consecutive nucleotides from the extended cDNA (or 
genomic DNAs obtainable therefrom). In some embodiments, the probe comprises more than 30 
nucleotides from the extended cDNA (or genomic DNAs obtainable therefrom). 

Preferably, at least 5 to 10 of these labeled probes arc used, and more preferably at least about 20 or 
30 are used to provide a unique pattern.. The resultant bands appearing from the hybridization of a large 
sample of extended cDNAs (or genomic DNAs obtainable therefrom) will be a unique identifier. Since the 
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restriction enzyme cleavage will be different for every individual, the band pattern on the Southern blot will 
also be unique. Increasing the number of extended cDNA probes will provide a statistically higher level of 
confidence in the idenlincation since there will be an increased number of sets of bands used for 
identincalion. 



EXAMPLE 46 

Dot niol Idcn tilication Prfvy^jnry 

Another technique for identifying individuals using the extended cDNA sequences disclosed herein 
utilizes u dot blot hybrid iswt ion technique. 

Genomic DNA is isolated from nuclei of subject to be identified. Oligonucleotide probes of 
ypproximately 30 bp in length are syntiiesized that correspond to at least 10. preferably 50 sequences from 
the extended cDNAs or genomic DNAs obtainable therefronv The probes are used to hybridize to the 
genomic DNA through conditions known to those in the art. Tlie oligonucleotides are end labeled with Pa- 
using polynucleotide kinase (Pharmacia). Dot Blots are created by spotting the genomic DNA onto 
nitrocellulose or the like using a vacuum dot blot manifold (BioRad. Richmond California). The 
nitrocellulose filler containing the genomic sequences is baked or UV linked to the filter, prehybridized and 
hybridized with labeled probe using techniques known in the art (Davis et al. sunrg). The "P labeled DNA 
fragments arc sequentially hybridized with successively stringent conditions to detect minimal differences 
between the 30 bp sequence and the DNA. Tctramethylammonium chloride is useful for identifying clones 
containing strall numbers of nucleotide mismatches (Wood el al.. Proc. Natl. Acad Set. USA 82(6): 1585- 
1588 (1985)). A unique pattern of dots distinguishes one individual from another Individual. 

Extended cDNAs or oligonucleotides containing at least 10 consecutive bases from these sequences 
can be used as probes in the following ailemativc fingerprinting technique. Preferably, the probe comprises 
at least 12. 15. or 17 consecutive nucleotides from the extended cDNA (or genomic DNAs obtainable 
therefrom). More preferably, the probe comprises al least 20-30 consecutive nucleotides from the extended 
cDNA (or genomic DNAs obtainable therefrom). In some embodiments, the probe comprises more than 30 
nucleotides from the extended cDNA (or genomic DNAs obtainable thertfrom). 

Preferably, a plurality of probes having sequences from different genes are used in the alternative 
fingerprinting technique. Example 47 below provides a representative alternative fingerprinting procedure 
in which ihe probes are derived from extended cDNAs. 

EXAMPLE 47 
Alternative "Fingemrint" Hentificatinn T>»rhniq ..,. 
20-mer oligonucleotides are prepared from a large number, e.g. 50. 100, or 200. of extended 
cDNA sequences (or genomic DNAs obtainable therefrom) using commercially available oligonucleotide 
services such as Gensel. Paris. France. Cell samples from the test subject are processed for DNA using 
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techniques well known to those with skill in the art. The nucleic acid is digested with restriction enzymes 
such as EcoRI and Xbal. Following digestion, samples are applied to wells for electrophoresis. The 
procedure, as known in liie art. may be modified to accommodate polyacrylamide electrophoresis, however 
in this e.xample. samples containing 5 ug of DNA are loaded into wells and separated on 0.8% agarose gels. 
5 The gels arc transferred onto nitrocellulose using standard Southern blotting techniques. 

10 ng of each of the oligonucleotides arc pooled and end-labeled with p'". The nitrocellulose is 
prchybridizcd with blocking solution and hybridized with the labeled probes. Following hybridization and 
washing, the nitrocellulose filter is exposed to X-Omat AR X-ray film. The resulting hybridization pattern 
will be unique for each individual. 

^' additionally contemplated within this example that the number of probe sequences used can be 
varied for additional accuracy or clarity. 

The antibodies generated in Examples 30 and 40 above may be used to identify the tissue type or 
cell species from which a sample is derived as described above. 

'5 EXAMPLE 48 

Identification of Tiss ue Tvoes or Cell Species hv Means of 
Labeled Tissue Specific Antibodies 
Identification of specific tissues is accomplished by the visualization of tissue specific antigens by 
means of antibody preparations according to Examples 30 and 40 which arc conjugated, directly or 
20 indirectly to a detectable marker. Selected labeled antibody species bind to their specific antigen binding 
partner in tissue sections, cell suspensions, or in extracts of soluble proteins from a tissue sample to provide 
a pattern for qualitative or semi-qualitative interpretation. 

Antisera for these procedures must have a potency exceeding that of the native preparation, and for 
that reason, antibodies are concentrated to a mg/ml level by isolation of the gamma globulin fraction, for 
25 example, by ion-exchange chromatography or by ammonium sulfate fractionation. Also, to provide the 
most specific antisera. unsyanted antibodies, for example to common proteins, must be removed from the 
gamma globulin fraction, for example by means of insoluble immunoabsorbents, before the antibodies are 
labeled with the marker. Either monoclonal or heterologous antisera is suitable for either procedure. 
A. Immunohistochemical Techniques 
30 Purified, high-titer antibodies, prepared as described above, arc conjugated to a detectable marker, 

as described, for example, by Fudenbcrg. H.. Chap. 26 in: Basic 503 Clinical Immunohsy, 3rd Ed. Lange. 
Los Altos, California (1980) or Rose. N. et al.. Chap. 12 in: Methods in Immunodiasnosis, 2d Ed. John 
Wiley 503 Sons. New York (1980). 

A fiuorcscent marker, either fiuoresccin or rhodamine, is preferred, but antibodies can also be 
35 labeled with an enzyme that supports a color producing reaction with a substrate, such as horseradish 
peroxidase. Markers can be added to tissue-bound antibody in a second step, as described below. 
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Alternatively, the specific antitissue antibodies can be labeled with ferritin or other electron dense particles, 
and localization of the ferritin coupled antigen-antibody complexes achieved by means of an electron 
microscope. In yet another approach, the antibodies are radiolabeled, with, for example '^I. and detected by 
overlaying tiie antibody treated preparation with photographic emulsion. 
5 Preparations to carry out the procedures can comprise monoclonal or polyclonal antibodies to a 

single protein or peptide idcnlincd as specific to a tissue type, for example, brain tissue, or antibody 
preparations to several antigciiically distinct tissue specific antigens can bo used in panels, independently or 
in mixtures, as ix>c|uired. 

Tissue sections and cell suspensions are prepared for immunohisiocliemical examination according 
10 to common histological techniques. Multiple cryosiat sections (about 4 jim. unfixed) of the unknown tissue 
and known control, ore mounted and each slide covered with different dilutions of the antibody preparation. 
Sections of known and unknown tissues should also be treated with preparations to provide a positive 
control, a negative control, for example, pre-ihimunc sera, and a control for non-specific staining, for 
example, buffer. 

15 Treated sections are incubated in a humid chamber for 30 min at room temperature, rinsed, then 

washed in buffer for 30-45 min. Excess fluid is blotted away, and the marker developed. 

If the tissue specific antibody was not labeled in the first incubation, it can be labeled at this time in 
a second antibody-antibody reaction, for example, by adding Huorcscein- or enzyme-conjugated antibody 
against the immunoglobulin class of the antiscrum-producing species, for example, fluorescein labeled 
20 antibody to mouse IgG. Such labeled sera arc commercially available. 

The antigen found in the tissues by the above procedure can be quantified by measuring the 
intensity of color or fiuoresccnce on the tissue section, and calibrating that signal using appropriate 
standards. 

B. Identification of Tissue Specific Soluble Proteins 
25 The visualization of tissue specific proteins and identification of unknown tissues from that 

procedure is carried out using the labeled antibody reagents and detection strategy as described for 
immunohistochemistry: however the sample is prepared according to an electrophoretic technique to 
distribute the proteins extracted from the tissue in an orderly array on the basis of molecular weight for 
detection. 

A tissue sample is homogenized using a Virtis apparatus; cell suspensions are disrupted by Dounce 
homogenization or osmotic lysis, using detergents in either case as required to disrupt cell membranes, as is 
the practice in the art. Insoluble cell components such as nuclei, microsomes, and membrane fragments are 
removed by ultracentrifugation. and the soluble protein-containing fraction concentrated if necessary and 
reserved for analysis. 

A sample of the soluble protein solution is resolved into individual protein species by conventional 
SDS polyacrylamide electrophoresis as described, for example, by Davis, L. et al.. Section 19-2 in: Basic 
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Methods in Molecular Biology (P. Leder, ed). Elsevier. New York (19S6). using a range of amounts of 
polyacrylamide in a set of gels to resolve the entire molecular weight range of proteins to be detected in the 
sample. A size marker is am in parallel for purposes of estimating molecular weights of the constituent 
proteins. Satiiple size for analysis is a convenient volume of from 5 to55 ^1. and containing from about 1 to 
100 Mg protein. An aliquot of each of the resolved proteins is transferred by blotting to a nitrocellulose niter 
paper, a process that maintains the pattern of resolution. Multiple copies arc prepared. The procedure, 
known as Western Blot Analysis, is well described in Davis. L. ct a!., (above) Section 19-3. One set of 
niiroc-ollulo.sc blots is stained with Coomassie Blue dye to visualize the entire set of proteins for comparison 
with ihe antibody bound proteins. The renwining nitrocellulose fillers are then incubated with u solution of 
one or more specific antisera to tissue specific proteins prcpaitid as described in Examples 30 and 40. In this 
procedure, ns in procedure A above, appropriate positive and negative sample and reagent controls are run. 

In either procedure A or B. a detectable label can be attached to the primary tissue antigen-primaty 
antibody complex according to various strategies and permutations thereof. In a straightforward approach, 
tiie primary specific antibody can be labeled; alternatively, the unlabeled complex can be bound by a labeled 
secondary anti-IgG amibody. In other approaches, either the primaiy or secondary antibody is conjugated to 
a bioiin molecule, which can. in a subsequent step, bind an avidin conjugated marker. According to yet 
another strategy, enzyme labeled or radioactive protein A. which has the property of binding to any IgG. is 
bound in a final step to either the primary or secondary amibody. 

The visualization of tissue specific antigen binding at levels above those seen in control tissues to 
one or more tissue specific antibodies, prepared from the gene sequences identified from extended cDNA 
•sequences, can identify tissues of unknown origin, for example, forensic samples, or differentiated tumor 
tissue that has metastasized to foreign bodily sites. 

In addition to their applications in foronsics and identification, extended cDNAs (or genomic DNAs 
obtainable therefrom) may be mapped to their chromosomal locations. Example 49 below describes 
radiation hybrid (RH) mapping of human chromosomal regions using extended cDNAs. Example 50 below 
describes a representative procedure for mapping an extended cDNA (or a genomic DNA obtainable 
therefrom) to its location on a human chromosome. Example 51 below describes mapping of extended 
cDNAs (or genomic DNAs obtainable therefrom) on metaphase chromosomes by Fluorescence In Situ 
Hybridization (FISH). 

EXAMPLE 49 

Raditujon hybrid mnnninp of Extended ^ QNAs to ihc. humn,^ p ^^nnr^^ 
Radiation hybrid (RH) mapping is a somatic cell genetic approach that can be used for high 
resolution mapping of the human genome. In this approach, cell lines containing one or more human 
chromosomes are lethally irradiated, breaking each chromosome into fragments whose size depends on the 
radiation dose. These fragments are rescued by fusion with cultured rodent cells, yielding subclones 
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containing different poitions of tiie human genome. This technique is described by Benham et al. Genomics 
4:509-517 (1989) and Cox et al.. Science 250:245-250 (1990). The random and independent nature of the 
subclones permits efficient mapping of any human genome marker. Human DNA isolated from a panel of 
80-100 cell lines provides a mapping reagent for ordering extended cDNAs (or genomic DNAs obtainable 
therefrom). In this approach, the frequency of breakage between markers is used to measure distance, 
allowing construction of fine resolution maps as has been done using conventional ESTs Schulcrcl al.. 
Science 274:540-546 (1996). 

RH mapping has been used to generate a liigh-rosoluiion whole genome radiation hybrid map of 
humiui chromosome 17q22-q25.3 across the genes for growth hormone (GH) and thymidine kinase (TK) 
Foster et nl.. Genomics 33: 185-192 (1996). the region surrounding the Gorlin syndrome gene (Obermayr et 
al.. Eur. J. Hum. Genei. 4:242-245. 1996). 60 loci covering the entire short arm of chromosome 12 
(Raeymaekers et al.. Genomics 29: 170-178. (1995)). the region of human chromosome 22 containing the 
neurofibromatosis type 2 locus (Frazcr et al.. Genomics 14:574-584 (1992)) and 13 loci on the long arm of 
chromosome 5 (Warrington et al.. Genomics 11:701-708 (1991)). 



EXAMPLE 50 
Manning of Extended cDN As to Humnn 
Chromosomes using P CR techniqiii^ < 
Extended cDNAs (or genomic DNAs obtainable therefrom) may be assigned to human 
20 chromosomes using PCR based methodologies. In such approaches, oligonucleotide primer pairs arc 

designed from the extended cDNA sequence (or the sequence of a genomic DNA obtainable therefrom) to 
minimize the chance of amplifying through an intron. Preferably, the oligonucleotide primers are 18-23 bp 
in length and are designed for PCR amplification. The creation of PCR primers from known sequences is 
well known to those with skill in the art. For a review of PCR technology see Eriich. H.A.. PCR 
25 Technology; Principles and Applications for DNA Amplification. (1992). W.H. Freeman and Co., New 
York. 

The primers are used in polymerase chain reactions {?CR) to amplify templates from total human 
genomic DNA. PCR conditions are as follows: 60 ng of genomic DNA is used as a template for PCR with 
80 ng of each oligonucleotide primer. 0.6 unit of Taq polymerase, and 1 nCu of a "P-labeled deoxycytidine 
triphosphate. The PCR is performed in a microplate ihcrmocycler (Technc) under the following conditions: 
30 cycles of 94°C. 1.4 min; 55°C. 2 min; and 72''C. 2 min; with a final extension at 72»C for 10 min. The 
amplified products are analyzed on a 6% polyacrylamide sequencing gel and visualized by autoradiography. 
If the length of the resulting PCR product Is identical to the distance between the ends of the primer 
sequences in the extended cDNA from which the primers arc derived, then the PCR reaction is repeated 
35 with DNA templates from two panels of human-rodent somatic cell hybrids. BIOS PCRable DNA (BIOS 
Corporation) and NIGMS Human-Rodent Somatic Cell Hybrid Mapping Panel Number 1 (NIGMS. 
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Camden. NJ). 

PGR is used to screen a series of somatic cell hybrid cell lines containing defined sets of human 
chromosomes for the presence of a given extended cDNA (or genomic DNA obtainable therefrom). DNA is 
isolated from the somatic hybrids and used as starting templates for PGR reactions using the primer pairs 
from the extended cDNAs (or genomic DNAs obtainable therefrom). Only those somatic cell hybrids with 
chromosomes containing the human gene corresponding to the extended cDNA (or genomic DNA 
obtainable therefrom) will yield an amplified fragment. The extended cDNAs (or gcnoniic DNAs 
obtainable therefrom) arc assigned to a chromosome by analysis of the segregation pattern of PGR products 
from the somatic hybrid DNA templates. The single human chromosome present in all cell hybrids that 
give rise to an amplified fragment is the chromosome containing that extended cDNA (or genomic DNA 
obtainable ihercfrom). For a review of techniques and analysis of results from somatic cell gene mappirtg 
experiments. (See Ledbetter et al., Cre/joHj/ci 6:475-48 1 (1990).) 

Alternatively, the extended cDNAs (or genomic DNAs obtainable therefrom) may be mapped to 
individual chromosomes using FISH as described in Example 51 below. 



EXAMPLES! 

Mannint? of Extended H' F.S Ts to Chrnmn^nmo^ 
Using Fluorescence in situ Hvbridizatinn 
Fluorescence in situ hybridization allows ihc extended cDNA (or genomic DNA obtainable 
20 therefrom) to be mapped to a particular location on a given chromosome. The chromosomes to be used for 
fiuorcscence in situ hybridization techniques may be obtained from a variety of sources including cell 
cultures, tissues, or whole blood. 

In a preferred embodiment, chromosomal localization of an extended cDNA (or genomic DNA 
obtainable therefrom) is obtained by FISH as described by Cherif el al. Proc. Natl. Acad Set. U.S.A., 
87:6639-6643 (1990). Metaphase chromosomes are prepared from phytohemagglutinin (PHA)-stimulated 
blood cell donors. PHA-stimulated lymphocytes from healthy males are cultured for 72 h in RPMI-1640 
medium. For synchronization, methotrexate (10 pM) is added for 17 h. followed by addition of 5- 
bromodeoxyuridine (5-BudR. 0.1 mM) for 6 h. Colcemid (1 ^g/ml) is added for the last 15 min before 
harvesting the cells. Cells are collected, washed in RPMI, incubated with a hypotonic solution of KCI (75 
mM) at 37»C for 15 min and fixed in three changes of methanohacetic acid (3: 1). The cell suspension is 
dropped onto a glass slide and air dried. The extended cDNA (or genomic DNA obtainable therefrom) is 
labeled with biotin-ie dUTP by nick translation according to the manufacturer's insloictions (Belhcsda 
Research Laboratories, Belhcsda, MD). purified using a Sephadex G-50 column (Pharmacia. Upssala. 
Sweden) and precipitated. Just prior to hybridization, the DNA pellet is dissolved in hybridization buffer 
(50% formamide, 2 X SSC. 10% dexiran sulfate. 1 mg/ml sonicated salmon sperm DNA, pH 7) and the 
probe is denatured at 70''C for 5-10 min. 
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Slides kept at -20°C are treated for 1 h at 37«C with RNase A (100 ^g/ml). rinsed three times in 2 X 
SSC and dehydrated in an ethanol series. Chromosome preparations are denatured in 70% formamide, 2 X 
SSC for 2 min at 70''C. then dehydrated at 4°C. The slides are treated with proteinase K (10 ^g/lOO mi in 
20 mM Tris-HCI. 2 mM CaCI:) at 37»C for 8 min and deliydrated. The hybridization mixture containing the 
probe is placed on the slide, covered with a covcrslip. sealed with rubber cement and incubated overnight in 
a humid chamber at 37<>C. After hybridization and post-hybridizaiion washes, the biotinylated probe Is 
detected by avidin-FITC and amplified with additional layers of biotinylated goat ami-avidin and avidin- 
FITC. For chromosomal localization, fiuorescent R-bands arc obtained as previously described (Chcrif et 
al.. supra.). The slides are observed under a LEICA fluorescence microscope (DMRXA). Chromosomes 
are counterstained with propidium iodide and the fiuorcscent signal of the probe appears as two symmetrical 
yellow-green spots on both chromatids of the fiuorcscent R-band chromosome (red). Thus, a particular 
extended cDNA (or genomic DNA obtainable therefrom) may be localized to a particular cytogenetic R- 
band on a given chromosome. 

Once the extended cDNAs (or genomic DNAs obtainable therefrom) have been assigned to 
particular chromosomes using the techniques described in Examples 49-51 above, they may be utilized to 
construct a high resolution map of the chromosomes on which they are located or to identify the 
chromosomes in a sample. 
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EXAMPLE 52 

Use of Extended cDNAs to rnnstnicl or Expn nd Chromnsoma M.ip^ 
Chromosome mapping involves assigning a given unique sequence to a particular chromosome as 
described above. Once the unique sequence has been mapped to a given chromosome, it is ordered relative 
to other unique sequences located on the same chromosome. One approach to chromosome mapping 
utilizes a series of yeast artificial chromosomes (YACs) bearing several thousand long inserts derived from 
25 the chromosomes of the organism from which the extended cDNAs (or genomic DNAs obtainable 

therefrom) are obtained. This approach is described in Ramaiah Nagaraja et al. Genome Research 7:210- 
222, (March, 1997). Briefly, in this approach each chromosome is broken into overiapping pieces which 
inserted into the YAC vector. The VAC inserts are screened using PCR or other methods to determine 
whether they include the extended cDNA (or genomic DNA obtainable therefrom) whose position is to be 
30 determined. Once an insert has been found which includes the extended cDNA (or genomic DNA 

obtainable therefrom), the insert can be analyzed by PCR or other methods to determine whether the insert 
also contains other sequences known to be on the chromosome or in the region from which the extended 
cDNA (or genomic DNA obtainable therefrom) was derived. This process can be repeated for each insert in 
the YAC library to determine the location of each of the extended cDNAs (or genomic DNAs obtainable 
therefrom) relative to one another and to other known chromosomal markers. In this way. a high resolution 
map of the distribution of numerous unique markers along each of the organisms chromosomes may be 
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obtained. 

As described in Example 53 below extended cDNAs (or genomic DNAs obtainable therefrom) may 
also be used to identify genes associated with a particular phenolype, such as hereditary disease or drug 
response. 

5 

EXAMPLE 53 

Idontificntion of (!encs associated vv ilh hereditary diseases or druy rLV^pniyst ^ 

Thi.s example illustrates an approach useful for the association of extended cDNAs (or genomic 
DNAs obtainable therefrom) with particular phenotypic characteristics. In this example, a particular 

10 extended cDNA (or genomic DNA obtainable therefrom) is used as a test probe to associate that extended 
cDNA (or genomic DNA obtainable therefrom) with a particular phenotypic characteristic. 

Extended cDNAs (or genomic DNAs obtainable therefrom) are mapped to a particular location on a 
human chromosome using techniques such as those described in Examples 49 and 50 or other techniques 
known in the art. A search of Mendelian Inheritance in Man (V. McKusick, Mendelion Inheritance in Man 

15 (available on line through Johns Hopkins University Welch Medical Library) reveals the region of the 
human chromosome which contains the extended cDNA (or genomic DNA obtainable therefrom) to be a 
very gene rich region containing several known genes and several diseases or phcnoiypes for which genes 
have not been ideniined. The gene corresponding to this extended cDNA (or genomic DNA obtainable 
therefrom) thus becomes an immediate candidate for each of these genetic diseases. 

20 Cells from patients with these diseases or phenotypes arc isolated and expanded in culture. PCR 

primers from the extended cDNA (or genomic DNA obtainable therefrom) arc used to screen genomic 
DNA, mRNA or cDNA obtained from the patients. Extended cDNAs (or genomic DNAs obtainable 
therefrom) that are not amplincd in the patients can be positively associated with a particular disease by 
further analysis. Alternatively, the PCR analysis may yield fragments of different lengths when the samples 

25 are derived from an individual having the phenotype associated with the disease than when the sample is 
derived from a healthy individual, indicating that the gene containing the extended cDNA may be 
responsible for the genetic disease. 

VL Use of Extended cDNAs (or genomic DNAs obtainable therefrom) to Construct Vectors 

The present extended cDNAs (or genomic DNAs obtainable therefrom) may also be used to 
30 construct secretion vectors capable of directing the secretion of the proteins encoded by genes inserted in 
the vectors. Such secretion vectors may facilitate the purification or enrichment of the proteins encoded by 
genes inserted therein by reducing the number of background proteins from which the desired protein must 
be purified or enriched. Exemplary secretion vectors arc described in Example 54 below. 
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EXAMPLE 54 

Construction of Secretion Vectors 
The secretion vectors of the present invention include a promoter capable of directing gene 
expression in the host cell, tissue, or organism of interest. Such promoters include the Rous Sarcoma Virus 
promoter, iho SV40 promoter, the human cytomegalovirus promoter, and other promoters familiar to those 
skilled in the art. 

A signal sequence from an extended cDNA (or genomic DNA obtainable therefrom), such as one of 
the signal sequences in SEQ ID NOs: 134-180 as defined in Table Vll above, is operably linked to the 
promoter such that the mRNA transcribed from the promoter will direct the translation of the signal peptide. 
The host cell, tissue, or organism may be any cell, tissue, or organism which recognizes the signal peptide 
encoded by the signal sequence in the extended cDNA (or genomic DNA obtainable therefrom). Suitable 
hosts include mammalian cells, tissues or organisms, avian cells, tissues, or organisms, insect cells, tissues 
or organisms, or yeast. 

In addition, the secretion vector contains cloning sites for inserting genes encoding the proteins 
which are to be secreted, The cloning sites facilitate the cloning of the insert gene in frame with the signal 
sequence such that a fusion protein in which the signal peptide is fused to the protein encoded by the 
inserted gene is expressed from the mRNA transcribed from the promoter. The signal peptide directs the 
extracellular secretion of the fusion protein. 

The secretion vector may be DNA or RNA and may integrate into the chromosome of the host, be 
stably nuintaincd as an cxirachromosomal replicon in the host, be an artificial chromosome, or be 
transiently present in the host. Many nucleic acid backbones suitable for use as secretion vectors arc known 
to those skilled in the art, including retroviral vectors. SV40 vectors, Bovine Papilloma Virus vectors, yeast 
integrating plasmids, yeast episomal plasmids. yeast artificial chromosomes, human artificial chromosomes. 
P element vectors, baculovirus vectors, or bacterial plasmids capable of being transiently introduced into the 
host. 

The secretion vector may also contain a polyA signal such that the polyA signal is located 
downstream of the gene Inserted into the secretion vector. 

After the gene encoding the protein for which secretion is desired is inserted into the secretion 
vector, the secretion vector is introduced into the host cell, tissue, or organism using calcium phosphate 
precipitation, DEAE-Dextran, electroporation. liposome-mcdiated transfection, viral particles or as naked 
DNA. The protein encoded by the inserted gene is then purified or enriched from the supernatant using 
conventional techniques such as ammonium sulfate precipitation, immunoprecipitation. 
immunochromalography, size exclusion chromatography, ion exchange chromatography, and hplc. 
Alternatively, the secreted protein may be in a sufficiently enriched or pure stale in the supernatant or 
growth media of the host to permit it to be used for its intended purpose without further enrichment. 

The signal sequences may also be inserted into vectors designed for gene therapy. In such vectors, 
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the signal sequence is operably linked to a promoter such that mRNA transcribed from the promoter 
encodes the signal peptide. A cloning site is located downstream of the signal sequence such that a gene 
encoding a protein whose secretion is desired may readily be inserted into the vector and fused to the signal 
sequence. The vector is introduced into an appropriate host cell. The protein expressed from the promoter 
5 is secreted exiraccllularly, thereby producing a therapeutic effect. 

The extended cDNAs or 5' ESTs may also be used to clone sequences located upstream of the 
extended cDNAs or 5' ESTs which are capable of regulating gene expression, including promoter 
sequences, enhancer sequences, and oilier upstream sequences which influence transcription or translation 
levels. Once ideniilled and cloned, these upstream regulatory sequences may be used in expression vectors 
10 designed to direct the expression of an inserted gene in a desired spatial, temporal, developmental, or 
quantitative fashion. Example 55 describes a method for cloning sequences upstream of the extended 
cDNAsorS'ESTs. 

EXAMPLE 55 

i5 Use of Extended cDNAs or 5' ESTs to Clone Upsiream 

Sequences from Genomic DNA 
Sequences derived from extended cDNAs or 5' ESTs may be used to isolate the promoters of the 
corresponding genes using chromosome walking techniques. In one chromosome walking technique, which 
utilizes the Genome Walkcr^M kit available from Clontech, five complete genomic DNA samples arc each 
20 digested with a different restriction enzyme which has a 6 base recognition site and leaves a blunt end. 
Following digestion, oligonucleotide adapters are ligated to each end of the resulting genomic DNA 
fragments. 

For each of the five genomic DNA libraries, a first PGR reaction is performed according to the 
manufacturer's instructions using an outer adaptor primer provided in the kit and an outer gene specific 

25 primer. The gene specific primer should be selected to be specific for the extended cDNA or 5' EST of 
interest and should have a melting temperature, length, and location in the extended cDNA or ' EST which 
is consistent with its use in PGR reactions. Each first PGR reaction contains 5ng of genomic DNA, 5 ^1 of 
1 OX Tth reaction buffer, 0.2 mM of each dNTP, 0.2 \xM each of outer adaptor primer and outer gene 
specific primer. 1.1 mM of MgCOAc):, and 1 \x\ of the Tth polymerase SOX mix in a total volume of 50 ^1. 

30 The reaction cycle for the first PGR reaction is as follows: I min - 94*>G / 2 sec - 94*'C, 3 min - 72°C (7 
cycles) / 2 sec - 94«C, 3 min - 67*>G (32 cycles) / 5 min - 67°C 

The product of the first PGR reaction is diluted and used as a template for a second PGR reaction 
according to the manufacturer's insuoictions using a pair of nested primers which arc located internally on 
the amplicon resulting from the first PGR reaction. For example, 5 \x\ of the reaction product of the first 

35 PGR reaction mixture may be diluted 180 limes. Reactions arc made in a 50 pi volume having a 

composition identical to that of the first PGR reaction except the nested primers are used. The first nested 
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primer is specific for the adaptor, and is provided with the GenomeWalkerTM kit. The second nested primer 
is specific for tiie particular extended cDNA or 5' EST for which tiie promoter is to be cloned and should 
have a melting temperature, length, and location in the extended cDNA or 5' EST which is consistent witii 
its use in PCR reactions. The reaction parameters of the second PCR reaction are as follows: 1 min - 94°C / 
2 sec . 94»C. 3 min ■ 72«C (6 cycles) / 2 sec - 94»C. 3 min • 67»C (25 cycles) / 5 min - 67«C 

The product of the second PCR reaction is purified, cloned, and sequenced using standard 
techniques. Alternatively, tow or more human genomic DNA libraries can be constructed by using two or 
more restriction enzymes. The digested genomic DNA is cloned into vectors which can be converted into 
single stranded, circular, or linear DNA. A biotinylated oligonucleotide comprising at least 15 nucleotides 
from the extended cDNA or 5' EST sequence is hybridized to the single stranded DNA. Hybrids between 
the biotinylated oligonucleotide and the single stranded DNA containing the extended cDNA or EST 
sequence are isolated as described in Example 29 above. Thereafter, the single stranded DNA containing 
the extended cDNA or EST sequence is released from the beads and converted into double stranded DNA 
using a primer specific for the extended cDNA or 5' EST sequence or a primer corresponding to a sequence 
included in the cloning vector. The resulting double stranded DNA is transformed into bacteria. DNAs 
containing the 5' EST or extended cDNA sequences are identified by colony PCR or colony hybridization. 

Once the upstream genomic sequences have been cloned and sequenced as described above, 
prospective promoters and transcription start sites within the upstream sequences may be identified by 
comparing the sequences upstream of the extended cDNAs or 5' ESTs with databases containing known 
transcription start sites, transcription factor binding sites, or promoter sequences. 

In addition, promoters in the upstream sequences may be identified using promoter reporter vectors 
as described in Example 56. 

EXAMPLE 56 
Identifica tion of Promoters in Cloned Upstream Sequences 
The genomic sequences upstream of the extended cDNAs or 5' ESTs are cloned into a suitable 
promoter reporter vector, such as the pSEAP-Baslc, pSEAP-Enhancer. ppgal-Basic, ppgal-Enhancer. or 
pEGFP-l Promoter Reporter vectors available from Clonlech. Briefiy. each of these promoter reporter 
vectors Include multiple cloning sites positioned upstream of a reporter gene encoding a readily assayabic 
protein such as secreted alkaline phosphatase, p galaclosldase, or green fiuoresccnt protein. The sequences 
upstream of the extended cDNAs or 5' ESTs are inserted into the cloning sites upstream of the reporter gene 
in both orientations and introduced into an appropriate host cell. The level of reporter p«)tcln is assayed 
and compared to the level obtained from a vector which lacks an insert in the cloning site. The presence of 
an elevated expression level In the vector containing the insert with respect to the control vector indicates 
the presence of a promoter in the insert. If necessary, the upstream sequences can be cloned into vectors 
which contain an enhancer for augmenting transcription levels from weak promoter sequences. A 
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significant level of expression above tiiat observed with the vector lacking an insert indicates that a 
promoter sequence is present in the inserted upstream sequence. 

Appropriate host cells for the promoter reporter vectors may be chosen based on the results of the 
above described determination of expression patterns of the extended cDNAs and ESTs. For example, if the 
5 expression pattern analysis indicates that the mRNA corresponding to a particular extended cDNA or 5' 
GST is expressed in nbroblasts. the promoter reporter vector may be introduced into a human fibroblast cell 
line. 

Promoter .sequences within the upstream genomic DNA may be further defined by constructing 
nested deletions in the upstream DNA using conventional techniques such as Exonuclease III digestion. 

10 The resulting deletion fragments can be inserted into the promoter reporter vector to determine whether the 
deletion has reduced or obliterated promoter activity. In this way. the boundaries of the promoters may be 
defined. If desired, potential individual regulatory sites within the promoter may be identified using site 
directed mutagenesis or linker scanning to obliterate potential transcription factor binding sites within the 
promoter individually or in combination. The effects of these mutations on transcription levels may be 

15 determined by inserting the mutations into the cloning sites in the promoter reporter vectors. 

EXAMPLES? 

Cloning and Fdentification of Promoters 
Using the method described in Example 55 above with 5' ESTs. sequences upstream of several 
20 genes were obtained. Using the primer pairs GGG AAG ATG GAG ATA GTA TTG OCT G (SEQ ID 
NO;29) and CTG CCA TGT ACA TGA TAG AGA GAT TC (SEQ ID NO:30). the promoter having the 
internal designation P13H2 (SEQ ID N0:3I) was obtained. 

Using the primer pairs GTA CCA GGGG ACT GTG ACC ATT GC (SEQ ID NO:32) and CTG 
TGA CCA TTG CTC CCA AGA GAG (SEQ ID NO:33). the promoter having the internal designation 
25 PI5B4 (SEQ ID NO:34) was obtained. 

Using the primer pairs CTG GGA TGG AAG GCA CGG TA (SEQ ID NO:35) and GAG ACC 
ACA CAG CTA GAC AA (SEQ ID NO:36), the promoter having the internal designation P29B6 (SEQ ID 
NO:37) was obtained. 

Figure 7 provides a schematic description of the promoters isolated and the way they are assembled 
30 with the correspond ing 5' tags. The upstream sequences were screened for the presence of moti fs 

resembling transcription factor binding sites or known transcription surt sites using the computer program 
Matlnspector release 2.0, August 1996, 

Figure 8 describes the transcription factor binding sites present in each of these promoters. The 
columns labeled matrices provides the name of the Matlnspector matrix used. The column labeled position 
35 provides the 5' position of the promoter site. Numeration of the sequence starts from the transcription site 
as determined by matching the genomic sequence with the 5' EST sequence. The column labeled 
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"orientation" indicates the DNA strand on which the site is found, with the + strand being the coding strand 
as determined by matching the genomic sequence with the sequence of the 5' EST. The column labeled 
"score" provides the Mallnspector score found for this site. The column labeled "length" provides the 
length of the site in nucleotides. The column labeled "sequence" provides the sequence of the site found. 

The promoters and other regulatory sequences located upstream of the extended cDNAs or 5' ESTs 
tnay be used to dcsigt\ expression vectors capable of directing the expression of an inserted gene in a desired 
spatial. temporaK developmental, or quantitative manner. A promoter cnpahle of directing the desired 
.spatial, temporal, developmental, and quantitative patterns nuy be selected using the results of the 
expression analysis described in Example 26 above. For example, if a promoter which confers a high level 
of expression in muscle is desired, the promoter sequence upstream of an extended cDNA or 5' EST derived 
from an mRNA which is expressed at a high level in muscle, as determined by the method of Example 26. 
may be used in the expression vector. 

Preferably, the desired promoter is placed near multiple restriction sites to facilitate the cloning of 
the desired insert downstream of the promoter, such that the promoter is able to drive expression of the 
inserted gene. The promoter may be Inserted in conventional nucleic acid backbones designed for 
exirachromosomal replication, integration into the host chromosomes or transient expression. Suitable 
backbones for the present expression vectors include retroviral backbones, backbones from eukaryotic 
episomes such as SV40 or Bovine Papilloma Virus, backbones from bacterial cpisomes, or artificial 
chromosomes. 

Preferably, the expression vectors also include a polyA signal downstream of the multiple 
restriction sites for directing the polyadcnylation of mRNA transcribed from the gene inserted into the 
expression vector. 

Following the identification of promoter sequences using the procedures of Examples 55-57, 
proteins which interact with the promoter may be identified as described in Example 58 below. 

EXAMPLE 58 

Identification of Protein s Which Interact with Promoter Sequences. 
Upstream Regulatory Sequences, or mRNA 
Sequences within the promoter region which are likely to bind transcription factors may be 
identified by homology to known transcription factor binding sites or through conventional mutagenesis or 
deletion analyses of reporter plasmids containing the promoter sequence. For example, deletions may be 
made in a reporter plasmid containing the promoter sequence of interest opcrably linked to an assayablc 
reporter gene, The reporter plasmids carrying various deletions within the promoter region are transfecied 
into an appropriate host cell and the effects of the deletions on expression levels is assessed. Transcription 
factor binding sites within the regions in which deletions reduce expression levels may be further localized 
using site directed mutagenesis, linker scanning analysis, or other techniques familiar to those skilled in the 
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art. Nucleic acids enccxling proteins which interact with sequences in the promoter may be identified using 
one-hybrid systems such as those described in the manual accompanying the Matchmaker One-Hybrid 
System kit available from Clontech (Catalog No. K1603-1). Briefiy, the Matchmaker One-hybrid system is 
used us follows. The target sequence for which it is desired to identify binding proteins is cloned upstream 
of a solcciabic reporter gene and integrated into the yeast genome. Preferably, multiple copies of the target 
sequences are inserted into tlie reporter plasmid in tandem. 

A library comprised of fusions between cDNAs to be evaluated for the ability to bind to the 
promoter and the activation domain of u yeast transcription factor, such as GAL4, is transformed into the 
yeast strain containing the integrated reporter sequence. The yeast are plated on selective media to select 
cells expressing the selectable marker linked lo the promoter sequence. The colonies whicii grow on the 
selective media contain genes encoding proteins which bind the target sequence. The inserts in the genes 
encoding the fusion proteins are further characterized by sequencing. In addition, the inserts may be 
inserted into expression vectors or in vitro transcription vectors. Binding of the polypeptides encoded by 
the inserts to the promoter DNA may be confirmed by techniques familiar to those skilled in the art, such as 
gel shift analysis or DNAse protection analysis. 

VIL Use of Extended cDNAs (or Genomic DNAs ObUilnablc Therefrom) in Gene Therapy 

The present Invention also comprises the use of extended cDNAs (or genomic DNAs obtainable 
therefrom) in gene therapy strategies, including anlisensc and triple helix strategics as described In 
Examples 57 and 58 below. In antiscnse approaches, nucleic acid sequences complementary to an mRNA 
are hybridized to the mRNA intracellularly. thereby blocking the expression of the protein encoded by the 
mRNA. The antisense sequences may prevent gene expression through a variety of mechanisms. For 
example, the antisense sequences may inhibit the ability of ribosomes to translate the mRNA. Alternatively, 
the antisense sequences may block transport of the mRNA from the nucleus to the cytoplasm, thereby 
limiting the amount of mRNA available for translation. Another mechanism through which antisense 
sequences may Inhibit gene expression Is by interfering with mRNA splicing. In yet another strategy, the 
antisense nucleic acid may be incorporated in a ribozyme capable of specifically cleaving the target mRNA. 

EXAMPLE 59 

Preparation and Use of Antisense Qliponucleotides 
The antisense nucleic acid molecules to be used in gene therapy may be either DNA or RNA 
sequences. They may comprise a sequence complementary to the sequence of the extended cDNA (or 
genomic DNA obtainable therefrom). The antisense nucleic acids should have a length and melting 
temperature sufficient to permit formation of an intracellular duplex having sufficient stability to inhibit the 
expression of the mRNA in the duplex. Strategies for designing antisense nucleic acids suitable for use in 
gene therapy are disclosed in Green et al., Ami Rev. Bioclienu 55:569-597 (1986) and Izant and Weintraub, 
Ce-// 36:1007-1015 (1984). 
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In some strategies, aiUisense molecules are obtained from a nucleotide sequence encoding a protein 
by reversing the orientation of the coding region with respect to a promoter so as to transcribe the opposite 
strand from that which is normally transcribed in the cell. The antisense molecules may be transcribed 
using in vitro transcription systems such as those which employ T7 or SPG polymerase to generate the 
5 transcript, Another approach involves transcription of the antisense nucleic acids in vivo by operably 
linking DNA containing the antisense sequence to a promoter in an expression vector. 

Alicnuuively, oligonucleotides which arc complementary to the strand normally transcribed in the 
cell may be synthesized in vitro, Thus, the antisense nucleic acids are complementary to the corresponding 
mRNA and are capable of hybridizing to the mRNA to create a duplex. In some embodiments, tlie antisense 
10 sequences may contain modified sugar phosphate backbones to increase stability and make them less 

sensitive to RNase activity. Examples of modifications suitable for use in antisense strategies are described 
by Rossi et al.. Phannacol Then S0(2);245-254 (1991). 

Various types of antisense oligonucleotides complementary to the sequence of the extended cDNA 
(or genomic DNA obtainable therefrom) may be used. In one preferred embodiment, stable and semi-stable 
15 antisense oligonucleotides described in International Application No. PCT WO94/23026 are used. In these 
molecules, the 3' end or both the 3' and 5' ends are engaged in intramolecular hydrogen bonding between 
complementary base pairs. These molecules are better able to withstand exonuclease attacks and exhibit 
increased stability compared to conventional antisense oligonucleotides. 

In another prefenred embodiment, the antisense oligodcoxynucleolides against herpes simplex virus 
20 types 1 and 2 described in International Application No. WO 95/04 14 1, arc used. 

In yet another preferred embodiment, the covalentiy cross-linked antisense oligonucleotides 
described in International Application No. WO 96/31523. are used. These double- or single-stranded 
oligonucleotides comprise one or more, respectively, inter- or intra-oligonucleotide covalent cross-linkages, 
wherein the linkage consists of an amide bond between a primary amine group of one strand and a carboxyl 
25 group of the other strand or of the same strand, respectively, the primary amine group being directly 

substituted in the 2' position of the strand nucleotide monosaccharide ring, and the carboxyl group being 
carried by an aliphatic spacer group substituted on a nucleotide or nucleotide analog of the other strand or 
the same strand, respectively. 

The antisense oligodeoxynucleotides and oligonucleotides disclosed in International Application 
30 No. WO 92/18522, may also be used. These molecules are stable to degradation and contain at least one 
transcription control recognition sequence which binds to control proteins and are effective as decoys 
therefor. These molecules may contain "hairpin" structures, "dumbbell" structures, "modified dumbbell" 
structures, "cross-linked" decoy structures and "loop" structures. 

In another preferred embodiment, the cyclic doublc-su*anded oligonucleotides described in 
35 European Patent Application No. 0 572 287 A2 are used. These ligated oligonucleotide "dumbbells" 
conuin the binding site for a transcription factor and inhibit expression of the gene under control of the 
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transcription factor by sequestering the factor. 

Use of the closed antisense oligonucleotides disclosed in International Application No. WO 
92/19732. is also contemplated. Because these molecules have no free ends, they arc more resistant to 
degradation by exonucleases than are conventional oligonucleotides. These oligonucleotides may be 
5 multifunctional, interacting with several regions which arc not adjacent to the target mRNA. 

The appropriate level of antisense nucleic acids required to inhibit gene expression may be 
dciennincd using in vitro expression analysis. The antisense molecule may be introduced into the cells by 
diffusion, injection, infection or iransfection using procedures known in the an. For example, the antisense 
nucleic acids can be introduced into the body us a bare or naked oligonucleotide, oligonucleotide 
10 encapsulated in lipid, oligonucleotide sequence encupsidaied by viral protein, or as an oligonucleotide 
operably linked to u promoter contained in an expression vector. The expression vector may be any of a 
variety of expression vectors known in the art. including retroviral or viral vectors, vectors capable of 
extrachromosomal replication, or integrating vectors. The vectors may be DNA or RNA. 

The antisense molecules are introduced onto cell samples at a number of different concentrations 
15 preferably between Ix IO'^'M to 1x10"'M. Once the minimum concentration that can adequately control 
gene expression is identified, the optimized dose is translated into a dosage suitable for use in vivo. For 
example, an inhibiting concentration in culture of 1 xlO ' translates into a dose of approximately 0.6 mg/kg 
bodyweighi. Levels of oligonucleotide approaching 100 mg/kg bodyweight or higher may be possible after 
testing the toxicity of the oligonucleotide in laboratory animals. It is additionally contemplated that cells - 
20 from the vertebrate are removed, treated with the antisense oligonucleotide, and reintroduced into the 
vertebrate. 

It is further contemplated that the antisense oligonucleotide sequence is incorporated into a 
ribozymc sequence to enable the antisense to specifically bind and cleave its target mRNA. For technical 
applications of ribozyme and antisense oligonucleotides see Rossi et al., supra. 
25 In a preferred application of this invention, the polypeptide encoded by the gene is first identified, 

so that the effectiveness of antisense inhibition on translation can be monitored using techniques that 
include but are not limited to antibody-mediated tests such as RIAs and ELISA. functional assays, or 
radiolabeling. 

The extended cDNAs of the present invetition (or genomic DNAs obtainable therefrom) may also 
30 be used in gene therapy approaches based on intracellular triple helix formation. Triple helix 

oligonucleotides are used to inhibit transcription from a genome. They are particulariy useful for studying 
alterations in cell activity as it is associated with a particular gene. The extended cDNAs (or genomic 
DNAs obtainable therefrom) of the present invention or, more preferably, a portion of those sequences, can 
be used to inhibit gene expression in individuals having diseases associated with expression of a particular 
35 gene. Similarly, a portion of the extended cDNA (or genomic DNA obtainable therefrom) can be used to 
study the effect of inhibiting transcription of a particular gene within a cell. Traditionally, homopurine 
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sequences were considered the most useful for triple helix strategies. However, homopyrimidine sequences 
can also inhibit gene expression. Such homopyrimidine oligonucleotides bind to the major groove at 
homopurine:homopyrimidine sequences. Thus, both types of sequences from the extended cDNA or from 
the gone corresponding to the extended cDNA arc contemplated within the scope of this invention. 

5 - . 

EXAMPLE 60 
Prcparalion and use of Trinlc Helix Prnlv?g 
The sotiucnccs of the extended cDNAs (or genomic DNAs obiainabic therefrom) arc scanned to 
identify 10-mer to 20.mer homopyrimidine or homopurine stretches which could bo used in triple-helix 
10 based strategies for inhibiting gene expression. Following identincaiion of candidate homopyrimidine or 
homopurine stretches, their efficiency in inhibiting gene expression is assessed by introducing varying 
amounts of oligonucleotides containing the candidate sequences into tissue culture cells which normally 
express the target gene. The oligonucleotides may be prepared on an oligonucleotide synthesizer or they 
may be purchased commercially from a company specializing in custom oligonucleotide synthesis, such as 
15 GENSET, Paris, France. 

The oligonucleotides may be introduced into the cells using a variety of methods known to those 
skilled in the an, including but not limited to calcium phosphate precipitation, DEAE-Dcxtran, 
electroporaiion, llposome-mcdiaied transfeciion or native uptake. 

Treated cells arc monitored for altered cell function or reduced gene expression using techniques 
20 such as Northern blotting, RNasc protection assays, or PCR based strategies to monitor the transcription 
levels of the target gene in cells which have been treated with the oligonucleotide . The cell functions to be 
monitored arc predicted based upon the homologies of the target gene corresponding to the extended cDNA 
from which the oligonucleotide was derived with known gene sequences that have been associated with a 
particular function. The cell functions can also be predicted based on the presence of abnormal 
25 physiologies within cells derived from individuals with a particular inherited disease, particularly when the 
extended cDNA is associated with the disease using techniques described in Example 53. 

The oligonucleotides which are effective in inhibiting gene expression in tissue culture cells may 
then be introduced in vivo using the techniques described above and in Example 59 at a dosage calculated 
based on the in vitro results, as described in Example 59. 
30 In some embodiments, the natural (beta) anomers of the oligonucleotide units can be replaced with 

alpha anomers to render the oligonucleotide more resistant to nucleases. Further, an intercalating agent such 
as ethidium bromide, or the like, can be attached to the 3' end of the alpha oligonucleotide to stabilize the 
triple helix. For information on the generation of oligonucleotides suitable for triple helix formation see 
Griffm et al. Science 245:967-971 (1989). 

35 
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EXAMPLE 61 

Use of Extended c DNAs to Express an Encoded Protein in a Host Qrpanism 

The extended cDNAs of the present invention may also be used to express an encoded protein in a 
host organism to produce a beneficial effect. In such procedures, the encoded protein may be transiently 
expressed in the host organism or stably expressed in tlie host organism. The encoded protein nwy have any 
of the activities described above. The encoded protein may be a protein which the host organism lacks or. 
alternatively, the encoded protein may augment the existing levels of the protein in the host organism. 

A full Icngtli extended cDNA encoding tijc signal peptide and the mature protein, or an extended 
cDNA encoding only the mature protein is Introduced into the host organism. The extended cDNA may be 
Introduced into the host organism using a variety of techniques known to those of skill in the art. For 
example, the extended cDNA may be injected into the host organism as naked DNA such that the encoded 
protein is expressed in the host organism, thereby producing a beneficial effect. 

Alternatively, the extended cDNA may be cloned into an expression vector downstream of a 
promoter which Is active in the host organism. The expression vector may be any of the expression vectors 
designed for use in gene therapy, including viral or retroviral vectors. 

The expression vector m\y be directly introduced into the host organism such that the encoded 
protein is expressed in the host organism to produce a beneficial effect. In another approach, the expression 
vector may be introduced into cells In vitro. Cells containing the expression vector arc thereafter selected 
and introduced into the host organism, where they express the encoded protein to produce a bcncncial 
effect. 



EXAMPLE 62 
Use Of Signal Pcntides En coded Bv 5' Rsts OrSegttenrns 
Obtained Th erefrom To Import Proteins Into Cells 
The short core hydrophobic region (h) of signal peptides encoded by the 5'ESTS or extended 
cDNAs derived from the 5'ESTs of the present invention may also be used as a carrier to import a peptide 
or a protein of interest, so-called cargo, into tissue culture cells (Lin et ai, J. Biol. Chem., 270: 14225-14258 
(1995); Du el ai, J. Peptide Res.. 51: 235-243 (1998); Rojas etat., Nature Biotech., 16: 370-375 (1998)). 

When cell permeable peptides of limited size (approximately up to 25 amino acids) are to be 
translocated across cell membrane, chemical synthesis may be used in order to add the h region to either the 
C-terminus or the N-terminus to the cargo peptide of interest. Alternatively, when longer peptides or 
proteins are to be imported into cells, nucleic acids can be genetically engineered, using techniques familiar 
to those skilled in the art, in order to link the extended cDNA sequence encoding the h region to the 5' or 
the 3' end of a DNA sequence coding for a cargo polypeptide. Such genetically engineered nucleic acids 
are then translated either in vitro or in vivo after transfection into appropriate cells, using conventional 
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techniques to produce the resulting cell permeable polypeptide. Suitable hosts cells are then simply 
incubated with the cell permeable polypeptide which is then translocated across the membrane. 

This method may be applied to study diverse intracellular functions and cellular processes. For 
instance, it has been used to probe functionally relevant domains of iiilraccllular proteins and to examine 
5 protein-protein interactions involved in signal transduction pathways (Lin et ai, supra; Lin cf al, J. DioL 
Chan.. 271: 5305-5308 (1996); Rojas el ai. J. Biol. Chan.. 271: 27456-27461 (1996): Liu ct al.. Proc. Nail. 
Acad. Sci. USA. 93: 1 1819-1 1824 (1996); Rojas et ai. liioch. Bioplm: Ke.K. Coiiiiniiii.. 234: 675-680 
(1997)). 

Such techniques may be used in cellular therapy to import proteins producing therapeutic effects. 
1 0 For instance, cells isolated from u patient may be treated with imported therapeutic proteins and then re- 
introduced into the host organism. 

Alternatively, the h region of signal peptides of the present invention could be used in combination 
with a nuclear localization signal to deliver nucleic acids into cell nucleus. Such oligonucleotides may be 
antisense oligonucleotides or oligonucleotides designed to form triple helixes, as described in examples 59 
15 and 60 respectively, in order to inhibit processing and maturation of a target cellular RNA. 

EXAMPLE 63 

Reassembling & Rescquen cing of CInnfls 
Further study of the clones reported in SEQ ID NOs: 40 to 86 revealed a scries of abnormalities. 
20 As a result, the clones were rcscqucnccd twice, reanalyzed and the open reading frames were reassigned. 
The corrected nucleotide sequences have been disclosed in SEQ ID NOs: 134 to 180 and the predicted 
amino acid sequences for the corresponding polypeptides have also been corrected and disclosed in SEQ ID 
NOs: 18 1 to 227. The corrected sequences have been placed in the Sequence Listing in the same order as 
the original sequences from which they were derived. 
25 After this reanalysis process a few apparent abnormalities persisted. The sequences presented in 

SEQ ID NOs: 134. 149. 151, and 164 are apparently unlikely to be genuine full length cDNAs. These 
clones are missing a stop codon and are thus more probably 3" truncated cDNA sequences. Similarly, the 
sequences presented in SEQ ID NOs: 145. 155. and 166 may also not be genuine full length cDNAs based 
on homolgy studies with existing protein sequences. Although both of these sequences encode a potential 
30 start methionine each could represent of 5' truncated cDNA. 

In addition, after the reassignment of open reading frames for the clones, new open reading frames 
were chosen in some instances. In case of SEQ ID NOs: 135. 149, 155. 160, 166, 171, and 175 the new 
open reading frames were no longer predicted to contain a signal peptide. 

Table VII provides the sequence identification numbers of the extended cDNAs of the present 
35 invention, the locations of the full coding sequences in SEQ ID NOs: 134-180 (i.e. the nucleotides encoding 
both the signal peptide and the mature protein, listed under the heading FCS location in Table VU). the 
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locations of the nucleotides in SEQ ID NOs: 134-180 which encode the signal peptides (listed under the 
heading SigPep Location in Table VII). the locations of the nucleotides in SEQ ID NOs: 134-180 which 
encode the mature proteins generated by cleavage of the signal peptides (listed under the heading Mature 
Polypeptide Location in Table VII), the locations in SEQ ID NOs: 134-180 of stop codons (listed under the 
heading Stop Codon Location in Table VilX the locations in SEQ ID NOs: 134-180 of polyA signals (listed 
under the heading PolyA Signal Location in Tabic VII) and the locations ofpoIyA sites (listed under the 
heading PolyA Site Location in Table VII). 

Table VIII lists the sequence ideniincaiion numbers of the polypeptides of SEQ ID NOs: 181- 
227, the locations of the amino acid residues of SEQ ID NOs: 181-227 in the full length polypeptide 
(second column), the locations of the amino acid residues of SEQ ID NOs: 181-227 in the signal peptides 
(third column), and the locations of the amino acid residues of SEQ ID NOs: 181-227 in the mature 
polypeptide created by cleaving the signal peptide from the full length polypeptide (fourth column). In 
Table Vlll and in the appended sequence listing, the first amino acid of the mature protein resulting from 
cleavage of the signal peptide is designated as amino acid number 1 and the first amino acid of the signal 
peptide is designated with the appropriate negative number, in accordance with the regulations governing 
sequence listings. 



EXAMPLE 64 

Functiona l Anavsis of Predicted Protein Sequence?; 

Following double-sequencing, new coniigs were assembled for each of the extended cDNAs of 
the present invention and each was compared to known sequences available at the lime of filing. These 
sequences originate from the following databases : Genbank (release 108 and daily releases up to 
October, 15, 1998), Genseq (release 32) PIR (release 53) and Swissprol (release 35). The predicted 
proteins of the present invention matching known proteins were further classified into 3 categories 
depending on the level of homology. 

It should be noted that the numbering of amino acids in the protein sequences discussed in 
Figures 9 to 16, and Table VI, the first methionine encountered is designated as amino acid number L In 
the appended sequence listing, the first amino acid of the mature protein resulting from cleavage of the 
signal peptide is designated as amino acid number 1 and the first amino acid of the signal peptide is 
designated with the appropriate negative number, in accordance with the regulations governing sequence 
listings. 

The first category contains proteins of the present invention exhibiting more than 90% identical 
amino acid residues on the whole length of the matched protein. They are clearly close homologues 
which most probably have the same function or a very similar function as the matched protein. 

The second category contains proteins of the present invention exhibiting more remote 
homologies (40 to 90% over the whole protein) indicating that the protein of the present invention is 



wo 99/25825 PCT/IB98/01862 

93 

susceptible to have functions similar to those of matched protein. 

The third category contains proteins exhibiting high homology (90 to 100%) to a domain of a 
known protein indicating that the matched protein and the protein of the invention may share similar 
features. 

In addition all of the corrected amino acid sequences (SEQ ID NOs: 181 to 227) were scanned 
for tlie presence of known protein signatures and motifs. This scarcli was performed against the Prositc 
34.0 database, using the ProScan software from the GCG package. Functional signatures and their 
locations are indicated in Table VI. 
A) l*rolcins which arc closely related lo known proteins 
Protein of SEP ID NO: 214: 

The protein of SEQ ID NO: 214 encoded by the extended cDNA SEQ ID NO: 167 isolated from 
brain shows extensive homology to a human SH3 binding domain glutamic acid-rich like protein or 
SH3BGRL (Egeo et al Biochem, Biophys, Res; Commufu. 247:302-306 (1998)) with Genbank accession 
number is AF042081. As shown by tlie alignments of Figure 9. the amino acid residues arc identical 
except for positions 63 and 101 in the 1 14 amino acid long matched sequence. This SH3BRGL protein is 
itself homologous to the middle prolinc-rich region of a protein containing an SH3 binding domain, the 
SH3BGR protein (Scartezzini et al, Hum, GeneL, 99:387-392 (1997)). This prolinc-rich region is also 
highly conserved in mice. Both SH3BGR and SH3BGRL proteins arc thought lo be involved in the 
Down syndrome pathogenesis. The protein SEQ ID NO: 214 also contains the prolinc-rich SH3 binding 
domain (bold) and a potential RGD cell attachment sequence (underlined). 

SH3 domains arc small important functional modules found in several proteins from alt 
cukaryotic organisms that arc invol ved in a whole range of regulation of protein-protein interaction, e.g. 
in regulating enzymatic activities, recruiting specific substrates to the enzyme in signal transduction 
pathways, in interacting with viral proteins and they are also thought to play a role in determining the 
localization of proteins lo the plasma membrane or the cyloskeleton (for a review, see Cohen et al, Cell, 
80:237-248(1995)). 

The Arg-Gly-Asp (RGD) altachment site promote cell adhesion of a large number of adhesive 
extracellular matrix, blood and cell surface proteins lo their integrin receptors which have been shown lo 
regulate cell migration, growth, differentiation and apoptosis. This cell adhesion activity is also 
maintained in short RGD containing synthetic peptides which were shown to exhibit anti-thrombolytic 
and anti-metastatic activities and to inhibit bone degradation in vivo (for review, see Ruoslahti, Annu, 
Rev. Cell Dev. Biol, 12:697-715 (1996)). 

Taken together, these data suggest that the protein of SEQ ID NO: 214 may be important in 
regulating protein-protein interaction in signal transduction pathways, and/or may play a role of 
localization of proteins to the plasma membrane or cyloskeleton, and/or may play a role in cell adhesion. 
Moreover, this protein or part therein, especially peptides containing the RGD motif, may be useful in 
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diagnosing and treating cancer, thrombosis, osteoporosis and/or in diagnosing and treating disorders 
associated with the Down syndrome. 
Proteins of SEP ID NOs: I S5 .mri 7 1 ^- 

The nearly homologous proteins ofSEQ ID NOs: 185 and 215 encoded by the extended cDNA 
5 SEQ ID NOs: 138 and 168. respectively, exhibit an extensive homology with a murine protein named 
Ml' I for MEK binding partner 1 (Gcnbank accession number AF082526), The amino acid residues arc 
identical to the murine |)rotcin except for positions 39. 1 18 and 1 19 of the Genbank MPi sequence for 
SEQ ID NO: 215 and except for positions 33. 39. 1 18 and 1 19 of the Genbank MPI sequence for SEQ ID 
NO: 185. The Genbank MPI sequence is the 124 amino acid long matched protein region. See the 
10 amino acid sequence alignment in Figure 10. MPI was shown to enhance enzymatic activation of 
mitogen-activated protein (MAP) kinase cascade. The MAP kinase pathway is one of the important 
enzymatic cascade that is conserved among all eukaryotes from yeast to human. This kind of pathway Is 
involved in vital functions such as the regulation of growth, differentiation and apoptosis. MPI probably 
acts by facilitating the interaction of the two sequentially acting kinases MEKl and ERKl (Schaffer et 
15 «/.. Science, 281:1668-1671 (1998)). 

Taken together, these data suggest that the proteins of SEQ ID NO: 185 and 215 may be involved 
in regulating protein-protein interaction in the signal transduction patiiways. Thus, these proteins may be 
useful in diagnosing and/or treating several types of disorders including, but not limited to. cancer, 
neurodegenerative diseases, cardiovascular disorders, hypertension, renal injury and repair and septic 
20 shock. 

Protein ofSRQ ID NQ - IRr» 

The protein of SEQ ID NO: 186 encoded by the extended cDNA SEQ ID NO: 139 exhibits an 
extensive homology with a murine protein named claudin-2 (Genbank accession number AF072128). 
The amino acid residues are identical except for the conservative substitutions observed at positions: 6. 
25 22.23,29.31.90. 110. 120. 130. 171. 176. 179. 187. 192. 197. 211. 212. 214. and 217 of the 230 amino 
acids long matched protein claudin-2. One drastic substitution from glycine to arginine was observed at 
position 189. See the amino acid sequence alignment in Figure 1 1. The murine homologue claudin-2 is 
a integral membrane proteins with 4 putative transmembrane domains belonging to a family of proteins 
thought to be involved in the formation of light junctions between cells in epithelial or endothelial cell 
30 sheets (Furuse ei al, J. Cell. Biol, 141: 1539-1550. (1998)). 

In addition, the protein of SEQ ID NO: 186 shows more remote homology to a family of 
transmembrane proteins among which are receptors for Clostridium pcrfringais enterotoxin (CPE) with 
eilhcr high or low affinity for CPE (Katahira et al, J. Biol. Chem., 452:26652-26658 ( 1997)). The 
matched region include the 4 putative transmembrane regions. 

Taken together, these data suggest that the protein of SEQ ID NO: 186 may be involved in the 
formation and/or regulation of tight junction, and more generally in cell<ell adhesion. This protein may 
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also function as a receptor for a yet unknown ligand that may show homology to CPE. This protein may 
thus be useful in diagnosing and/or treating disorders associated with changes in epithelium permeability 
such as infectious diseases caused by Clostridium parasites. 
Protein of SEP ID NO: 2n 

5 The protein of SEQ ID NO: 213 encoded by tiie extended cDNA SEQ ID NO: 166 and expressed 

in lymphocytes exhibits an extensive homology to a stretch of 121 amino acid of a human hematopoietic 
maturation factor named glia maturation factor gamma or GMF-y (Gcnbank accession number 
A130O1993) and also to other glia maturation factors found in hunwn. bovine and rodent species. The 
amino acid residues are identical as siiown below except for conservative substitutions at positions 50. 
10 and 77 of the 142 amino acids long matched protein GMF-y 'S itself highly homologous to GMF-p 
(Asai et ai, Diochem. Diophys. Acta, 1396:242-244 (1998)). See the amino acid sequence alignment in 
Figure 12. GMF-p was shown to act as a growth and differentiation factor for neurons and glial cells in 
human brain (Lim et al .. Proc Natl Acad Sci U S A 86:3901-3905 (1989); and Harman etal. Brain Res. 
56:332-335 (1991)) and is also thought to regulate ERK proteins of the evolutionarily conserved 
1 5 mitogen-activated protein (MAP) kinase cascade which is important in the regulation of growth, 
differentiation and apoptosis (Zaheer and Litn. / Biol. Chem., 272:5183-5186 (1997)). 

Taken together, these data suggest that the protein of SEQ ID NO: 213 may be involved in cell 
growth and differentiation and/or in apoptosis and/or in intracellular signaling. Thus, this protein may be 
useful in diagnosing and/or treating several types of disorders including, but not limiting to, cancer, 
neurodegenerative diseases, cardiovascular disorders, hypertension, renal injury and repair and septic 
shock. 

Protein ofSHO ID NO: 101 

The protein of SEQ ID NO: 191 encoded by the extended cDNA SEQ ID NO: 144 and expressed 
in lymphocytes exhibits an extensive homology to a stretch of 91 amino acid of a human secreted protein 
25 expressed in peripheral blood monpnucleocytes (Gcnpep accession number W36955 and Genseq 
accession number Vp0433). The amino acid residues are identical except for the substitution of 
asparagine to isoleucine at positions 94, and the conservative substitutions at positions 108, 109 and 1 10 
of the 1 10 amino acids long matched protein. See the amino acid sequence alignment in Figure 13. 
Protein of SHO ID NO - 9nn 

The protein of SEQ ID NO: 200 encoded by the extended cDNA SEQ ID NO: 153 exhibits 
extensive homologies to proteins encoding RING zinc finger proteins of the human .chicken and rodent 
species, as well as an EGF-like domain. Two stretches of 341 and of 13 amino acids of the human RING 
zinc finger protein which might bind DNA (Gcnbank accession number AF037204). The amino acid 
residues are identical except for conservative substitutions al positions 18. 29. 156 and 282 of the 381 
amino acid long human RING zinc finger. See the amino acid sequence alignment in Figure 14. Such 
RING zinc finger proteins are thought to be involved in protein-protein Interaction and are especially 
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found in nucleic acid binding proteins. Secreted proteins may have nucleic acid binding domain as 
shown by a nematode protein thought to regulate gene expression which exhibits zinc fmgers as well as a 
functional signal peptide (Hoist and Zipfel. J. Biol. CItcm., 271:16275-16733 (1996)). 

Taken together, these data suggest that the protein of SEQ ID NO: 200 may play a role in 
5 protein-protein interaction or bo a nucleic acid binding protein. 
ProlcinofSm lO NO; 10? 

The protein of SEQ ID NO: 192 encoded by the extended cDNA SEQ ID NO: 145 exhibits 
extensive homologies to stretches of proteins encoding vacuolar proton-ATPase subunits M9.2 of either 
human (Genbank accession number Y15286) or bovine species (Gcnbank accession number Y15285). 

1 0 These two highly conserved proteins are extremely hydrophobic membrane proteins with two membrane- 
spanning helices and a potential metal-binding domain conserved in mammalian protein homologues 
(Ludwig et al. J. Biol Chen,., 273: 10939- 10947 (1998)). The amino acid residues are completely 
identical as shown in the alignment in Figure 15. However, the protein of SEQ ID NO: 192 is missing 
amino acids I to 92 from the Genbank sequences. The protein of SEQ ID NO: 192 contains the second 

15 putative transmembrane domain as well as the potential metal-binding site. 

Taken together, these data suggest that the protein of SEQ ID NO: 192 may play a role in energy 
conservation, secondary active transport, acidification of intracellular compartments and/or cellular pH 
homeostasis. 

B) Proteins which arc remotely related to proteins with known functions 

20 Proleins of SEP ID NDs; 9.01 and 227 

The proteins of SEQ ID NOs: 201 and 227 encoded by the extended cDNA SEQ ID NOs: 154 
and 180. respectively, belong to the stomaiin or band 7 family. The human stomaiin is an integral 
membrane phosphoprolein thought to be involved to regulate the cation conductance by interacting with 
other proteins of the junctional complex of the membrane skeleton (Gallagher and Forget, /. Biol. CItein.. 

25 270:26358-26363 (1995)). The proteins of SEQ ID NOs: 201 and 227 exhibit the PROSITE signature 
typical for the band 7 family signature. See the amino acid sequence alignment in Figure 16. 

Taken together, these data suggest that the proteins of SEQ ID NOs: 201 and 227 play a role in 
the regulation of ion transport, hence in the control of cellular volume. These proteins may then be 
useful in diagnosing and/or treating stomatocytosis and/or cryohydrocytosis. 

,30 Protein of SRQ ID NO: IPS 

The protein of SEQ ID NO: 198 encoded by the extended cDNA SEQ ID NO: 151 shows 
homologies with different DNA or RNA binding proteins such as the human Staf50 transcription factor 
(Genbank accession number X82200). the human Ro/SS-A ribonucleoprotcin autoantigen (Swissprot 
accession number P19474) or the murine RPTl transcription factor (Swissprot accession number 
35 P 15533). The protein of SEQ ID NO: 198 exhibits a putative signal peptide and also a PROSITE 
signature for a RING type zinc finger domain located from positions 15 to 59. Secreted proteins may 
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have nucleic acid binding domain as shown by a nematode protein thought to regulate gene expression 
which exhibits zinc fingers as well as a functional signal peptide (Hoist and Zipfel. J. Biol. Clieni., 
271:16275-16733(1996)). 

Taken together, these data suggest that the protein of SEQ ID NO: 198 may play a role in 
protcin-proicin interaction in intracellular signaling and eventually may directly or indirectly bind to 
DNA ai\d/or RNA. hence regulating gene expression. 
1'rolcinorSF.OIi:) NO: 216 

The protein of SEQ ID NO: 216 found in testis encoded by tiie extended cDNA SEQ ID NO: 169 
shows homologies to protein domains with a 4KJisulfide core signature found in either an extracellular 
proteinase inhibitor named chelonianin (Swissprot accession number P00993) or in rabbit and human 
proteins specifically expressed in epididymes (Genbank accession numbers U26725 and R 13329). The 
matched domain in red sea turtle chelonianin is known to inhibit subtilisin. a serine protease (Kaio and 
Tominaga. Fed. Proc, 38:832 (1979)). All cysteines of the 4 disulfide core signature thought to be 
crucial for biological activity are present in the protein of SEQ ID NO: 216. The 4 disulfide core 
signature is present except for a conservative substitution of asparagine to glutamine. 

Taken together, these data suggest that the protein of SEQ ID NO: 216 may play a role in 
protein-protein interaction, act as a protease inhibitor and/or may also be related to male fertility . 
Protein of SEP ID NO: 197 

The protein of SEQ ID NO: 197 encoded by the extended cDNA SEQ ID NO: 150 shows 
extensive homology to the conncxin family conserved in the rodent, chicken, human, frog, sheep species. 
Connexins are a family of integral membrane proteins that oligomcrize into clusters of intercellular 
channels called gap junctions, which join cells in virtually all mctazoans. These channels permit 
exchange of ions between neurons and between neurons and excitable cells such as myocardiocytcs (for 
review, sec Goodcnough et ai. Ann. Rev. Biocliein., 65:475-502 (1996)). 

Taken together, these data suggest that the protein of SEQ ID NO: 197 may play a role in 
cell growth, diffei^nliation and developmental signaling. Moreover, the protein of SEQ ID NO: 
197 may be useful in diagnosing and/or treating cancer, neurodegenerative diseases and 
cardiovascular disorders. 

C) Proteins homologous to n domain of a prolcin with known function 
Protein of SEP ID NO: 183 

The protein of SEQ ID NO: 183 encoded by the extended cDNA SEQ ID NO: 136 shows 
homology to a rabbit soluble protein called PiUS (Genbank accession number U74297) which is a 
stimulator of inorganic phosphate uptake and is thought to be involved In cellular phosphate metabolism 
and/or binding (Norbis cr al., J. Memb. Biol.. 156:19-24 (1997)). 

Taken together, these data suggest that the protein of SEQ ID NO: 183 may play a role in 
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phosphate metabolism. 
Protein of SEP ID NO: 271 

The protein of SEQ ID NO: 223 encoded by the extended cDNA SEQ ED NO: 176 shows 
homology to sliort stretches of a human protein called Tspan-1 (Genbank accession number AF054S38) 
which belongs to the 4 transmembrane supcrfamily of molecular facilitators called tctraspanin (Mcakers 
ftdl.. FASEDJ., 11:428-442 (1997)). 

Taken together, these data suggest that the protein of SEQ ID NO: 223 may play « role in cell 
activation and proliferation, and/or adhesion and motility and/or differentiation and cancer. 
Protein ofSEO ID NO: 193 

The protein of SEQ ID NO: 193 encoded by the extended cDNA SEQ ID NO: 146 shows 
homology to short stretches of Drosophila. C elegans and chloroplast proteins similar to E. coli 
ribosomal protein L16. 

Taken together, these data suggest that the protein of SEQ ID NO: 193 may be a ribosomal 

protein. 



As discussed above, the extended cDNAs of the present invention or portions thereof can be used 
for various purposes. The polynucleotides can be used to express recombinant protein for analysis, 
charjcterization or therapeutic use; as markers for tissues in which the corresponding protein is 
preferentially expressed (either constitutivcly or at a particular stage of tissue differentiation or development 
or in disease states); as molecular weight markers on Southern gels; as chromosome markers or tags (when 
labeled) to identify chromosomes or to map related gene positions; to compare with endogenous DNA 
sequences in patients to identify potential genetic disorders; as probes to hybridize and thus discover novel, 
related DNA sequences; as a source of information to derive PGR primers for genetic fingerprinting; for 
selecting and making oligomers for attachment to a "gene chip" or other support, including for examination 
for expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as an 
antigen to raise anti-DNA antibodies or elicit another immune response. Where the polynucleotide encodes 
a protein which binds or potentially binds to another protein (such as. for example, in a receptor-ligand 
interaction), the polynucleotide can also be used in interaction trap assays (such as. for example, that 
described in Gyuris et al.. Cell 75:791-803 (1993)) to identify polynucleotides encoding the other protein 
30 with which binding occurs or to identify inhibitors of the binding interaction. 

The proteins or polypeptides provided by the present invention can similariy be used in assays to 
determine biological activity, including in a panel of multiple proteins for high-throughput screening; to 
raise antibodies or to elicit another immune response; as a reagent (including the labeled reagent) in assays 
designed to quantitatively determine levels of the protein (or its receptor) in biological fluids; as markers for 
tissues in which the corresponding protein is preferentially expressed (either constitutively or at a particular 
stage of tissue differentiation or development or in a disease state); and. of course, to isolate correlative 
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receptors or ligands. Where the protein binds or potentially binds to another protein (such as, for example, 
in a receptor-ligand interaction), the protein can be used to identify the other protein with which binding 
occurs or to identify inhibitors of the binding interaction. Proteins involved in these binding interactions 
can also be used to screen for peptide or small molecule inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being developed into reagent grade or kit format 
for commercialization as research products. 

Methods for performing the uses listed above are well known to those skilled in the art. References 
disclosing such methods include without limiuuUm Molecular Cloning: A iMboratory Manual 2d ed., Cole 
Spring Harbor Uborulory Press. Sambrook, J., E.F. Fritsch and T, Maniatis eds., (1989). and Methods in 
Enzymolosy: Guide to Molecular Clonins Techniques, Academic Press, Bergcr. S.L and A.R. Kimmel eds.. 
(1987). 

Polynucleotides and proteins of the present invention can also be used as nutritional sources or 
supplements. Such uses include without limitation use as a protein or amino acid supplement, use as a 
carbon source, use as a nitrogen source and use as a source of carbohydrate. In such cases the protein or 
polynucleotide of the invention can be added to the feed of a particular organism or can be administered as a 
separate solid or liquid preparation, such as in the form of powder, pills, solutions, suspensions or capsules. 
In the case of microorganisms, the protein or polynucleotide of the invention can be added to the medium in 
or on which the microorganism is cultured. 

Although this invention has been described in terms of certain preferred embodiments, other 
embodiments which will be apparent to those of ordinary skill in the art in view of the disclosure herein are 
also within the scope of this invention. Accordingly, the scope of the invention is intended to be defined 
only by reference to the appended claims. 
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TABLE TT 



Id 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

S3 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74' 

75 

76 

77 

78 

79 



FCS 


SigPep 


Mature 
Polypeptide 


StOD 

Codon 


PolvA 
Signal 
Location 
1063-1068 


rOlyA 

Location 
I0S7.109S 


Location 
173-565 


Location 
173-211 


Location 
212-565 


Location 
566 


267-455 


267-371 


372-455 


456 


817-822 


S42-855 


174-662 


174-266 


267-662 


663 


1144-1149 


1 165-1 176 


460-615 


460-555 


556-615 


616 


614-619 


635-648 


79-450 


79-369 


370-450 


451 


1217-1222 


1240-1251 


160-849 


160-231 


232-849 


850 


1510-1515 


1506-1519 


106-321 


106-201 


202-321 


322 


577-582 


598-610 


359-63 1 


359-466 


467-631 


632 


1334-1339 


1357-1370 


191-508 


191-286 


287-508 


509 


755-760 


780-79 1 


346-861 


346-408 


409-861 


862 


1400-1405 


1420-1433 


214-381 


214-339 


340-381 


382 


1133-U38 


1146-1158 


372-509 


372-437 


438-509 


510 


812-817 


838-850 


132-884 


132-215 


216-884 


885 


1069-1074 


1094-1107 


199-429 


199-288 


289-429 


430 


464-469 


489-500 


293-535 


293-385 


386-535 


536 


733-738 


752-765 


130-507 


130-189 


190-507 


508 


546-551 


572-584 


191-1009 


191-325 


326-1009 


1010 


1348-1353 


1374-1387 


141-614 


141-251 


252-614 


615 


1354-1359 


1375-1385 


212-364 


212-268 


269-364 


365 


1465-1470 


1489-1497 


147-1223 


147-248 


249-1223 


1224 


1538-1543 


1558-1570 


1 12-984 


112-237 


238-984 


985 


976-981 


1010-1022 


239-439 


239-316 


317-439 


440 


586-591 


603-615 


157-537 


157-345 


346-537 


538 


771-776 


791-804 


194-484 


194-253 


254-484 


485 


768-773 


780-792 


148-405 


148-207 


208-405 


406 


789-794 


820-832 


156-368 


156-230 


231-368 


369 


706-711 


709-72 1 


272-451 


272-397 


398-451 


452 


503-508 


518-531 


381-734 


381-629 


630-734 


735 


736-741 


770-783 


140-367 


140-205 


206-367 


368 


965-970 


984-996 


183-467 


183-338 


339-467 


468 


620-625 


, 644-657 


140-385 


140-205 


206-385 


386 


383-388 


405-416 


129-395 


129-176 


177-395 


396 


513-518 


530-543 


285-374 


285-341 


342-374 


375 


575-580 


592-605 


136-480 


136-444 


445^80 


481 


835-840 


851-864 


200-514 


200-427 


428-514 


515 


1001-1006 


1022-1033 


68-346 


68-133 


134-346 


347 


472^77 


490-499 


274-600 


274-399 


400-600 


601 


943-948 


966-978 


421-573 


421-465 


466-573 


574 


553-558 


575-587 


198-365 


198-278 


279-365 


366 


364-369 


387-400 


167-652 . 


167-229 


230-652 


653 


1133-1138 


1154-1166 
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FCS 


SigPcp 


Mature 


Stop 


PolyA 


PolyA 




Polypeptide 


Codon 


Signal 


Site 


Id 


Location 


Location 


Location 


Location 


Location 


Location 


80 


180-557 


180-383 


384-557 


558 


722-727 


743-754 


0 1 


1 TO COO 


1 TO TOO 


299-598 


599 


680-685 


697-708 


82 


100-228 


100-171 


172-228 


229 


211-216 


230-243 


83 


346-552 


346-408 


409-552 


553 


792-797 


817-829 


84 


177-410 


177-233 


234-410 


411 


644-649 


663-674 


85 


1 79-4 IS 


179-319 


320-4 IS 


419 


461-466 


465-478 


86 


112-270 


112-237 


238-270 


271 


910-915 


940-952 



TA0L£2:ii 
Ut397 
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TABLE m 



Id Motif Location Motif 

11 Zinc finger, C2H2 type, domain 

683-734 Conncxins signatures 

231-261 Zinc finger, C3HC4 type, signature 



TAOLEJis 
IIIJ97 



wo 99/25825 



PCT/IB98/01862 



90 



104 

TABI.F. rv 



Id 

" 1.131 

1-63 

89 1-163 



Full Length 



1-52 



^■•^ 14-131 

'-35 36-63 

'-31 32-163 

91 i",Vi 33-52 

1-24 25-230 

1-32 33-72 



93 1.72 

94 1.91 

95 I. 106 
95 1-172 

97 1-56 

98 1-46 



101 1-81 

102 1-126 



104 1-158 

105 1.51 

106 1.359 

107 1.291 

1-67 
I-I27 
1-97 



108 
109 
110 

111 1-86 

112 1-71 



1-60 
1-118 
1-76 
1-95 
1-82 



1-36 37.91 

1-32 33-106 

1-21 22-172 

1-42 43-56 

1-22 23-46 



1-30 31-77 
1-31 32-81 



'-"3 1-45 li'llt 

ind , 46-273 

1-37 38-158 

1-19 20-51 

1-34 35-359 

1-42 43-291 

1-26 27-67 

1-63 64-127 

1-20 21-97 

1-20 21-86 

1-25 26-71 

1-42 43-60 

1-83 84-118 

1-22 23-76 

1-52 53.95 

1-22 23-82 



113 
114 
115 
116 
117 

n9 1:3^ !-^^ 

120 1-115 

121 1-105 

122 1-93 



1-19 20-30 
1-103 104-115 
1-76 77.105 
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^'^"^^ Mature 
Polypeptide Signal Peptide Polypeptide 
Location Location 



124 1.51 

125 1-56 

126 1-162 

1-126 1.68 

12S 1-140 1-40 

129 1-43 1-24 

130 1-69 1-21 

131 1-78 1-19 

132 1-80 1-47 

133 1-53 1-42 



Location 
1-15 16-51 
1-27 28-56 
22-162 



69-126 

41-140 

25-43 

22-69 

20-78 

48-80 

43-53 



TABLE<:si 
11 1397 
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TABLE V 

Id No-matchcs Est <30% Est >30% Vrt 

40 



41 X 
42 

43 X 
44 

45 X 
46 

47 X 

48 

49 

50 X 

51 

52 

53 

54 

55 X 
56 

57 X 

58 

59 

60 X 

61 

62 

63 

64 

65 

66 

67 X 
68 

69 X 

70 X 
71 

72 
73 
74 

75 X 

76 

77 

78 X 



X 

X 

X 

X 

X 
X 

X 
X 
X 
X 

X 

X 
X" 

X 
X 
X 
X 
X 
X 

X 



X 
X 

X 
X 



X 
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Id 

79 
80 
81 
82 
83 
84 
85 
86 



No-matchcs Est <30% 



Est >30% 
X 
X 
X 
X 
X 
X 
X 



Vrt 



TABLE5:ii 
1 1 1397 
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- PROTEIN SIGNATURE - 



SEQ ID 
214 



LOCATION 
76 - 78 



MOTIF 



cell attachment site 



53 
291 



Leucine zipper 



164 



192 
241 



Microbodies C-terminal targetin g «i»n.r 
Band 7 protein family 



239 



MicroooQxes C-terminal targeting sig^^ 
Band 7 protein family 



114 
179 



142 
182 



205 
226 



Endoplasmic reticulum targeting ^i7^ 



78 - 



81 
101 



Microbodies C-terminal targeting .in^^T;- 



99 
264 



cell attachment site 



278 
282 



EGF like domain 



240 - 



C3HC4 zinc finger (RING finger) 



10 
15 
21 
164 



32 
59 
42 
180 



C2H2 zinc finger 



198 
218 
197 



C3HC4 zinc finger (RING finger) 
Le ucine zipp er 
connexins 



TABLE VI 
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SEQ FCS SigPcp 
ID Location Location 



134 


131/1042 


131/169 


135 


100/276 




136 


111/401 


11 1/194 


137 


359/5 14 


359/454 


13S 


26/397 


26/316 


139 


36/725 


36/107 


140 


35/250 


35/130 


141 


169/4;.; 


169/267 


142 


143/460 


143/23S 


143 


108/908 


108/170 


144 


209/532 




145 


5/211 


5/142 


146 


98/850 


98/181 


147 


46/342 


46/189 


148 


139/381 


139/231 


149 


72/512 




150 


126/944 


126/260 


151 


50/1279 


50/160 


152 


83/1261 


83/139 


153 


57/H99 


57/95 


154 


72/944 


72/197 


155 


4/279 




156 


90/470 


90/278 


157 


88/339 


83/147 


153 


33/578 


33/92 


159 


33/245 


33/107 


160 


125/343 




161 


126/632 


126/575 


162 


90/317 


90/155 


163 


126/410 


126/287 


164 


85/348 


85/150 


165 


77/343 


77/124 


166 


38/364 




167 


48/389 


43/356 


168 


69/440 


69/359 


169 


33/311 


33/98 


170 


1 10/730 


110/235 


171 


38/214 




172 


129/296 


129/209 


173 


73/563 


78/359 


174 


62/523 


62/265 


175 


24/320 




176 


42/170 


42/113 


177 


108/314 


103/170 


178 


118/351 


113/171 


179 


128/367 


123/268 


180 


149/87 1 


149/457 



Table VII 



Mature Polypeptide Stop Codoi 
Location Location 



170/1042 




100/276 


'577 


195/401 




455/514 


< 1 < 


317/397 


■J 


108/725 




131/250 


1 

J 1 


268/432 


4j"i 
■•J J 


239/460 


461 


171/908 




209/532 


J J J 


143/211 


212 


132/850 


0 J I 


190/342 


J** J 


232/381 


Jo^ 


72/512 




261/944 




161/1279 




140/1261 




96/1199 




198/944 




4/279 




279/470 




148/339 




93/578 


^70 


108/245 




125/343 




576/632 


at; 


156/317 


1 1 Q 
J lo 


288/410 


ill 1 


151/348 




125/343 


1 

J 44 


38/364 


Jo5 


357/389 


jyu 


360/440 




99/311 


312 


236/730 


731 


38/214 


215 


210/296 


297 


360/563 


564 


266/523 


524 


24/320 


321 


114/170 


171 


171/314 


315 


172/351 


352 


269/367 


368 


458/871 


872 



PCT/IB98/01862 



PolyA Signal PolyA Site 



Location 


Location 


• 


1042/1053 


638/643 


662/675 


1080/1085 


1101/1112 


• 


536/547 


1164/1169 


II87/119S 


1302/1307 


1389/1400 


505/510 


526/538 


1132/1137 


1155/1167 


697/702 


721/730 


1141/1146 


1161/1174 


1133/1138 


1146/1158 


716/721 


742/754 


1035/1040 


1060/1073 


377/382 


402/413 


579/584 


S98/609 


- 


512/522 


1283/I2SS 


1309/1322 


• 


1280/1290 


• 


1356/1354 


1433/1443 


1458/1470 


- 


970/982 


425/430 


443/455 


704/709 


724/738 


619/624 


637/649 


• 


703/714 


546/551 


584/596 


375/380 


390/403 


670/675 


721/727 


913/918 


932/944 


561/566 


537/593 


- 


349/360 


461/466 


477/490 


458/463 


475/483 


742^47 


760/771 


927/932 


947/959 


437/442 


455/464 


764/769 


787/799 




308/320 




318/331 


1042/1047 


1063/1075 


602/607 


621/632 


402/407 


419/430 




172/185 


550/555 


574/585 


583/588 


602/613 


410/415 


424/427 




893/912 
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Table VTTT 



SEQ Full Length Polypeptide Sicrnl PcniM,. 

ID Location LotS Mature Polypeptide 

Location 

'34 -13/291 .13/ I 

135 1/59 1/291 

137 .32/20 ;t 1/69 

138 .97/27 ■ '/20 

139 .24/206 -JL 1/27 
UO .32/40 i;,* 1/206 

141 .33/53 .33/ 

142 .32/74 .3, 1/53 

143 .21/246 1/74 

144 1/108 1/246 

145 .46/23 .46;.. 1/108 

146 .28/223 ,» 

147 .48/51 .48/ 1/223 

148 .31/50 .3?" 1/51 

149 1/147 1/50 

150 .45/228 .45; 1 l/l-»7 

151 -37/373 ^yl 1/228 

152 -19/374 To/ 1/373 

153 -13/368 .3/ 1/374 
134 .42/249 ]i 1/368 

155 1/9-. 1/249 

156 .63/64 .63" 1/92 

157 .20/64 Von ^'^"^ 

158 -20/162 ,0* 1/64 

159 -23/46 ;? , 1/162 

160 1/73 1/46 

161 -150/19 .150)1 ^^73 

162 -22/54 1/19 

163 -54/41 1/54 

164 -22/66 .27/ 1/41 

165 -16/73 I^* 1/66 

166 1/109 1/73 

167 -103/11 .103;, 1/109 

168 .97/27 9;" 1/11 

169 -22/71 „• 1/27 

170 -42/165 'Ini: 1/71 

171 1/59 ^''-^ 1/165 

172 -27/29 1/59 

173 .94/68 f'. 1/29 

174 -68/86 TJ;\ 1/68 

175 1/99 •68/- 1 1/86 

176 .24/19 1/99 

177 -21/48 1/19 

'78 .18/60 "tJ, 1/48 

179 -47/33 47, 1/60 

180 -103/138 ,03/' 1/33 
180 .103/138 lov '/^38 
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CLAIMS 

What Is ChiimffH l^;- 

1. A purified or isolated nucleic acid comprising the sequence of one of SEQ ID 
NOs: 134-180 or a sequence complementary thereto. 

2. A purified or isolated luiclcic acid comprising at least 10 consecutive bases of liie 
.■ieqiiencc of one ofSGQ ID NOs: 1 34- 1 80 or one of the sequences complementary thereto. 

3. A purified or isolated nucleic acid comprising the full coding sequences of one of 
SiZQIDNOs: 130-148. 150. 152-154. 156-159. ICI-163. 165. 167-170. 172-174. and 176-180. 
wherein the full coding sequence comprises the sequence encoding signal peptide and the sequence 
encoding mature protein. 

4. A purified or isolated nucleic acid comprising tiie nucleotides of one of SEQ ID 
NOs: 135-148. 150. 152-163. and 165-180 which encode a mature protein. 

5. A purified or isolated nucleic acid comprising the nucleotides of one of SEQ ID 
NOs: 134. 136-148. 150-154. 156-159. 161-165. 167-170. 172-174, and 176-180 which encode the 
signal peptide. 

6. A purified or isolated nucleic acid encoding a polypeptide having the sequence of 
one of the sequences of SEQ ID NOs: 181-227. 

7. A purified or isolated nucleic acid encoding a polypeptide having the sequence of a 
mature protein included in one of the sequences of SEQ ID NOs: 182-195. 197. 199-210, and 212- 
227. 

8. A purified or isolated nucleic acid encoding a polypeptide having the sequence of a 
signal peptide included in one of the sequences of SEQ ID NOs: 181. 183-195. 197-201. 203-206. 
208-212. 214-217. 219-221. and 223-227. 

9. A purified or isolated protein comprising the sequence of one of SEQ ID NOs: 
181-227. 

10. A purified or isolated polypeptide comprising at least 10 consecutive amino acids 
of one of the sequences of SEQ ID NOs: 181-227. 

11. An isolated or purified polypeptide comprising a signal peptide of one of the 

polypeptides of SEQ ID NOs: 181. 183-195. 197-201, 203-206. 208-212. 214-217, 219-221. and 
223-227. 

12. An isolated or purified polypeptide comprising a mature protein of one of the 
polypeptides of SEQ ID NOs: 182-195, 197. 199-210. and 212-227. 

13. A method of making a protein comprising one of the sequences of SEQ ID NO: 



wo 99/25825 

PCT/IB98/01862 

112 

181-227, comprising the steps of: 

obtaining a cDNA comprising one of the sequences of sequence of SEQ ID NO: 134-180; 

inserting said cDNA in an expression vector such that said cDNA is operably linked to a 
promoter; and 

introducing said expression vector into a host cell whereby said host cell produces the 
protein encoded by said cDNA. 

14. The method of Claim 13, further cotnprising the step of isolating said protein. 

15. A protein obtainable by the method of Claim 14. 

16. A iiosi cell containing a recombinant nucleic acid of Claim 1 . 

J7. A purined or isolated antibody capable of specifically binding to a protein having 
the sequence of one of SEQ ID NOs: 181-227. 

IS. In an array of polynucleotides of at least 15 nucleotides in length, the improvement 
comprising inclusion in said array of at least one of the sequences of SEQ ID NOs: 134-180. or one 
of the sequences complementary to the sequences of SEQ ID NOs: 134-180, or a fragment thereof 
of at least 15 consecutive nucleotides. 
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Cap 



mRNA 



]A...A 3 



1) Oxidation of the cnp 

2) Chemical lioation 



Amine-containing tag 




3) Reverse transcrip tinn 




5' 



Amine-containing tag U 



3' I RT tag 



4) Elimination of the mRNA.q 

5) Synthesis of the ?nri 
cDNA strand 



]A...A' 



JA...A 3 




cDNA 1st strand I Primer 



5' I Hnmer I 
3" I 



cL)NA 2nd sTranH" 



3' 
5' 



Figure 1 
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Minimum 
clonal 
poptlda scoM 


(also positivo 
rato 


falsa 
ncgatlvfl rata 


praba(O.I) 


proba(0.2) 


3.5 

4 
4.5 

6 
5,5 

6 
6.6 

7 
7,5 

6 
8,6 

0 
Q.5 
10 


0,121 
0.096 
0.078 
0,062 
Q.Q5 
0,04 
0,033 
0,025 
0,021 
0,015 
0,012 
0,009 
0,007 
0,006 


0.036 
0,06 
0,079 
0,038 
0,127 
0,163 
0,202 
0^48 
0,304 
0,368 
0,418 
0,612 
0.581 
0.679 


0.467 
0,610 
0,665 
0,615 
0.659 
0,694 
0,725 
0.763 
0,78 
0,816 
0,836 
0,856 
0,863 
0,835 


0.664 
0,708 
0,745 
0,782 
0,813 
0,838 
0.8SS 
0,876 
0,889 
0.909 
0.92 
0.93 
0.934 
0.919 



FIGURE 2 
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Score curves 



influence of minimum score on signal peptide recognition 

3000 T 




3.5 4 4,5 5 5.5 6 6.5 7 7.5 8 8.5 9 9.5 10 

minimum score 



FIGURE 3 
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Mtnlmum 
signal 
popddd 
score 


All ESTs 


Now ESTa 


ESTs 

matohlno 
public EST 
docar than 
40 bp (rem 

bOQlnnlna 


jsiio wn 
iiini>i/-v moro 


Co 1 C 

cxtandir^Q 
puOila coT 
rnoro tha/i 

AQ Op 


3,6 


2674 


947 


599 


23 


ISO 


4 


2278 


784 


498 


23 


126 


4.5 


1943 


647 


*1 & w 


22 


112 


S 


1657 


523 


353 


21 


9€ 


5.5 


1417 


419 


307 


10 


80 


6 


1180 


340 


238 


18 


68 


6.5 


1035 


280 


186 


18 


SO 


7 


893 


210 


161 


15 


48 


7,5 


753 


173 


132 


12 


36 


8 


636 


133 


101 


11 


29 


8.5 


G43 


104 


63 


a 


26 


Q 


456 


81 


63 


6 


24 


0.5 


364 


57 


48 


6 


18 


10 


303 


47 


35 


6 


15 



FIGURE 4 
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CO 1 S 


ESTs 










ESTs 


Tissue 


All ESTs 


New ESTs 


maicning 
puDiic bo r 
closer than 
40 bp from 

beginning 


extending 
known 
mRNA more 
than 40 bp 


extending 
public EST 
more than 40 
bp 


Drain 


o29 


131 


75 


3 


24 




'1 *iA 


40 


37 


1 


6 




1 / 


9 


1 


0 


6 




04 
^1 


•1 A 
1 1 


4 


0 


0 




/I 'f 


1o 


8 


0 


1 


1 Ulai Ulcllll 




37 


16 


0 


1 


Idol fMuiicy 


£.£.( 


1 1o 


46 


1 


19 


rmdi (ivcr 


13 


7 


2 


0 


0 


nean 


30 


15 


7 


0 


1 


nypci ir upnic prosiaie 


ob 


23 


22 


2 


2 


r\iLii my 


1U 


7 


3 


0 


0 


Loige iniesune 


21 


8 


4 


0 


1 




23 


9 


6 


0 


0 


1 1 inn 


24 


A O 

12 


4 


0 


1 


1 1 inn ^^*pllQ^ 


Of 


38 


6 


0 


4 


^yiiipii ^aiigila 


loo 


60 


23 


2 


12 


L vm D h ocvtp <5 




0 


4 


0 


2 


Mt j<«Hp 

IVI UO wl w 


oo 


To 


6 


0 


4 


Normal prostate 


181 


61 


45 


7 


11 


Ovary 


90 


57 


12 


1 


2 


Pancreas 


48 


11 


6 


0 


1 


Placenta 


24 


5 


1 


0 


0 


Prostate 


34 


16 


4 


0 


2 


Spleen 


56 


28 


10 


0 


1 


Substantia nigra 


108 


47 


27 


1 


6 


Surrenals 


15 


3 


3 


1 


0 


Testis 


131 


68 


25 


1 


8 


Thyroid 


17 


8 


2 


0 


2 


Umbilical cord 


55 


17 


12 


1 


3 


Uterus 


28 


15 


3 


0 


2 


Non tissue-specific 


568 


48 


177 


2 


28 


Total 


2677 


947 


601 


23 


150 



Figure 5 
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Hindlll I 



Pvull 5204 
Ndol StGO 




Sap( 2980 
Nhol 2891 

BamHI 2772 



BamHI 2551 
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Description of Transcription Factor Binding Sites present on promoters 
isolated from SignalTag sequences 



Promoter sequence P13H2 (546 bp): 
Matrix Position Orientation 



CMYB_01 




MYOD^Qe 




S8_01 


-444 


ssloi 


-425 + 


DELTAEF1 01 




GATA_C 




CMYB 01 




GATA1_02 


-343 + 


GATA C 


-339 + 


TAL1ALPHAE47 01 


-235 + 


TAL1BETAE47 01 


-235 + 


TAL1BETAITF2 01 


-235 + 


MYOD Q6 


-232 


GATA1 04 


-217 


IK1 01 


-126 + 


IK2 01 


-126 + 


OREL 01 


-123 + 


GATA1 02 


-96 + 


SRY 02 


-41 


E2F 02 


-33 + 


MZF1 01 


-5 


Promoter sequence PI 584 (861bp) : 


IVlatrix 


Position Orientation 


NFY Q6 


-748 


MZF1 01 


-738 + 


CiVIYB 01 


-684 + 


VMYB 02 


-682 


STAT 01 


-673 + 


STAT 01 


-673 


MZF1 01 


-556 


IK2 01 


-451 + 


MZF1 01 


-424 + 


SRY 02 


-398 


MZF1 01 


-216 + 


MYOD 06 


-190 + 


DELTAEF1 01 


-176 + 


S8 01 


5 


MZ"f1 01 


16 


Promoter sequence P29B6 (555 bp) : 


Matrbc 


Position Orientation 


ARNT 01 


-311 + 


NMYC 01 


-309 + 


USF 01 


-309 + 


usf"oi 


-309 


NMYC 01 


-309 


MYCMAX 02 


-309 


USF C 


-307 + 


USF C 


-307 


MZF1 01 


-292 


ELK1 02 


-105 ■+ 


CETS1P54 01 


-102 + 


API Q4 


-42 


AP1FJ Q2 


-42 


PADS C 


45 + 



Score Length Sequence 

0.983 9 TGTCAGTTG 

0.961 10 CCCAACTGAC 

0.960 1 1 AATAGAATTAG 

0.966 11 AACTAAATTAG 

0.960 1 1 GCACACCTCAG 

0.964 1 1 AGATAAATCCA 

0.958 9 CTTCAGTTG 

0.959 14 TTGTAGATAGGACA 

0.953 11 AGATAGGACAT 

0.973 16 CATAACAGATGGTAAG 

0.983 16 CATAACAGATGGTAAG 

0.978 16 CATAACAGATGGTAAG 

0.954 10 ACCATCTGTT 

0.953 13 TCAAGATAAAGTA 

0.963 13 AGTTGGGAATTCC 

0.985 12 AGTTGGGAATTC 

0.962 10 TGGGAATTCC 

0.950 14 TCAGTGATATGGCA 

0.951 12 TAAAACAAAACA 

0.957 8 TTTAGCGC 

0.975 8 TGAGGGGA 



Score Length Sequence 

0.956 11 GGACCAATCAT 

0.962 8 CCTGGGGA 

0.994 9 TGACCGTTG 

0.985 9 TCCAACGGT 

0.968 9 TTCCTGGAA 

0.951 9 TTCCAGGAA 

0.956 8 TTGGGGGA 

0.965 12 GAATGGGAmrC 

0.986 8 AGAGGGGA 

0.955 12 GAAAACAAAACA 

0.960 8 GAAGGGGA 

0.981 10 AGCATCTGCC 

0.958 11 TCCCACCTTCC 

0.992 11 GAGGCAATTAT 

0.986 8 AGAGGGGA 



Score Length Sequence 

0.964 16 GGACTCACGTGCTGCT 

0.965 12 ACTCACGTGCTG 

0.985 12 ACTCACGTGCTG 

0.985 12 CAGCACGTGAGT 

0.956 12 CAGCACGTGAGT 

0.972 12 CAGCACGTGAGT 

0.997 8 TCACGTGC 

0.991 8 GCACGTGA 

0.988 8 CATGGGGA 

0.963 14 CTCTCCGGAAGCCT 

0.974 10 TCCGGAAGCC 

0.963 11 AGTGACTGAAC 

0.961 11 AGTGACTGAAC 

1.000 9 TGTGGTCTC 



Figure 8 
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98.2% identity in H3 oa ovariap 

10 20 30 40 50 60 

S^qID2U MVIRVVrASSSCSTAIKKKQQDVlX^LEyU^KICFEEKDIAAJ^EE^mKWMRENVPD^^^ 

• • ' • J ! - * ! " ! - I ! J i ( I J ! i i : : : : I i : i ! J : : : : : : : : : I : : ; : ; : : : : : ; I J ( . 
AF04208 1 MVrRVYIASSSCSTAIKKK0QO\^X^LEANKICFEEKDrAANEE^mKWMnENVPENSRPA 

10 20 30 40 50 60 

70 80 90 100 XIO 

SeqID2 14 TGNPLPPQIFNESOrRaDYOAFFEARENNAVYAFLGLTAPSCSKEAEVQAKOO 
: : :::::! t : r ::!!!::: M ::::;:!::! i t : I J J J I ; J , . 
AF042081 TGYPLPPQIFNESQYRODVOAFFEARENNAVYAFLGLTAPPGSKEAEVQAKQQ 

70 80 90 100 HO 



FIGURE 9 
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aeqID2i5 
saqXDISS 
Ar082526 



MADDLKRFLYKKLPSVECLHAIWSORDCVPVIKVANDNAPEHALRPCFLSTFALATDOC 
MADDLKRFLYKKLPSVECLHAlVVSORC)CVP\A^ANDNAPEHALRPGFLSTrALATDOG 
MADDLKRFLYKKLPSVEGLHAIWSORDCVPVIKVANDSAPEHALRPCFLSTFALATDQC 



SQqXD21S 
soqlOlSS 
AF0G2526 



SKLCLSKNKSirCYYNTYOWOFNRLPLWSFlASSSAWTCLIVSLSKELAPLFEELROV 
SKLCLSKNKSirCYYNTYOWOFNRLPLWSFIASSSANTCLIVSLEKELAPLFEELROV 
SKU3LSKNKSirCYYNTYQW0FNRLPLWSFIASSSANTCLIVSLEKELAPLFEELIKV 



aeqXD21S 
aoqlDlSS 
AF082S26 



VEVS 
VEVS 
VEVS 



FIGURE 10 
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91.3% identity in 230 aa overlap 

10 20 30 40 50 - 60 

SeqlDia 6 MASLCLQLVCYILGLLGLLCTLVAMLLPSWKTSSWGASIVTAVCFSKCLWMECATHSTC 

■:::::.:.:::!:!::::::::::::::::.:.:... 
AF072 128 MASLCVQLVCYILGLLGLLCTSIAMLLPNWRTSSYVCASIVTAVGFSKGLh'MECATHSTO 

10 20 30 40 50 60 

70 80 90 100 110 120 

SeqID186 ITQCOIYSTLLGLPADIOAAQAM^SSAISSLACIISVVGMRCTVrCOESRAKORVAVA 

AF072128 ITOCDIYSTLLCLPADIOAAOAMMVTSSAMSSU^CxisWGMRCTW^ 

70 30 90 100 110 120 

130 140 150 160 170 180 

SeqIOiae CGVFFILCGLLGFIPVAWNLHGILRDFYSPLVPDSMKFBIGEALYLGIISSLFSLIAGir 



AF072128 GGVFFILCGIUSFIPVAWNLHGILRDFYSPLVPOSMKFEIGEyaYLGlisALFS^ 

130 140 150 160 170 180 



190 200 210 220 230 

SeqlDieS LCFSCSSQRNRSNYYDAYQAOPLATRSSPRPGQPPKVKSEFNSYSLTGYV 

AF072128 LCFSCSPQG^mTNYYDGYOAOPUVTRSSPRSAQQPKAKSETOSY^ 

190 200 210 220 230 
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98.3% identity in 121 da overlap 

10 20 30 

SflqID213 Rf'R^<ETD^^^ArIMKVDKDRQMVVLEEEFRNISPEELKME 

: J J I " J J !! J :::(::::::::;::::.::::: I . 
AO001993 MSDSLWCEVOPELTEKLRKFRFRKETDNAAIIMKVDKDRQMWLEEEFONISPEELKME 
10 20 30 40 50 €0 

40 50 60 70 80 90 

8a(5lD2 13 l-PEROPRFWYSYKYVRDDCRVSYPLCrirSSPVCCKPEOOMMYAGSKNRLVOTAELTKV 

AB001993 LPEROPRFWYSYKYVHDOCRVSYPLCriFSSP\i^CKPEQQlW 

70 80 90 100 no 120 

100 110 120 

BQqID213 FEIRTTDDLTEAWLQEKLSFFR 

AB001993 FEIRTTDDLTEAWLQEKLSFFR 
130 140 
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95.6% Identity In 91 aa overlap 



KCCVFOSTEDKCIFKIDWTLS 

W369S5 MFCPLKLlLLPVLLDYSLCLNDLWSPPELTV)tVCDSAU<CCVFO^^ 

10 20 30 40 SO 60 

30 40 SO 60 70 80 

aaq ID19 1 PCEHAKDEYVtYYVSNLSVPIGRFONRVHLMCDILCNDQSLLLOOVOEADQGTYICEIRL 

W36955 PCEHAKDEYVLYYYSNLSVPICRFO^mVHLMGDNLCNDGSLL^^ 

70 80 90 100 110 

90 100 
seq 10191 KGESQVFKKAWLHVLPEEPKCTQMLT 
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99.0% Identity in 381 aa overlap; 

10 20 30 40 50 60 

seqI0200 MLLSICMLMLSATQVYTVLTVQLFAFLNPLPVEADILAVNrENASOTFDDLPAnrCYRLP 
AF037204 MLLSICMLMLSATQWTILTVOLFAFLN 

10 20 30 40 50 60 

70 80 90 100 UO no 

ld200 AEGLKCFLINSKPENACEPIVPPPVKDNSSCTFIVLIRRLDCNFDIKVLNAOIUGYKAAI 

AF037204 AEGLKGFLINSKPENACEPIVPPPVXDNSSCTnVLIR^^ 

''O flO 90 100 110 120 

130 140 150 160 170 180 

ld200 VHNVDSDDLZSMCSNDIEVLKKIDIPSVFIGESSASSLXOEFTYEKCGHLILVPEFSLPL 

::!: :::::::::::::::::::::::!;::.::!:::: J 

AF037204 VHNVDS DDL I SMGSNDIEVLKKID I PS VFIGESSANSLKDEFTYEKCGHL I LVPEFSLPL 
130 140 150 160 170 ' 180 

190 200 210 220 230 240 

id200 EYYLIPFLIIVCICLILIVIFMITKFVQDRHRARRNRLRKOQLKKLPVHKFKKGDEYDV 



ilYDvE' 

:YD^t- 



AFO 3 7 2 0 4 E YYLI PFLI IVG ICLILIVI FMITKFVODRHRARRNRUUCDQLKKLPVHKFKKGDEYD^t 
190 200 210 220 230 240 

, 250 260 270 280^ 290 300 

id200 AlCLDEYEDGDKLRILPCSHAYHCKCVDPWLTKTKKTCPVC RQKWPSQGDSDSDTDSSO 

:::::::: J ::::::!:;::::::: I J J ........ . 

AF037204 AICLDEYEDGDKLRILPCSHAYHCKCVDPWLTKTKKTCPVC KOKWPSOCDSDSOTDSSQ 
250 260 270 280 290 300 

310 320 330 340 350 360 

id200 EENEVTEHTPLLRPLASVSAQSFCALSESRSHONKTESSDYEEDDNEDTDSSOAENEINE 

AFO 3 7 2 0 4 EENEVTEHTPLLRPLASVSAQS FGALSESRSHQNMTESSOYE^ DAENEINE 
310 320 330 340 350 360 

370 380 
id200 HDVWQLQPNCERDYNIANTV 

AF037204 HDVWQLQPNCERDYNIANTV 
370 380 
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100.0^ identity in 68 aa overlap 

10 20 30 40 50 60 

aoqID192 MSVFV^FVGFLVPWFIPKCPNRCVr ITMLVTCSVCCYLFWLIAlLAQtNPLFCPOLKNET 

n 5 2 8 6 MS VFWC FVCFLVPWF X PKCPNRG VI ITMLVTCS VCCYLFWL I A I Lkoiii?i?CToii^ET 

20 30 40 50 60 70 



30qID192 IWYLKYKW 



V152a6 IWYLKYHW 
80 
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gQqrD20l -MDSRVS--SPEKODKE:NrVCVNNKRLCVCGWILFSLSFLLVIITFPISIWMCLKIIREY 

SGqID227 MWLOP VFPLFPVC DH 

X85116 MAEKRHTRDSEAORLPOSrKDSPSKCLCPCCWlLVAFSFLFTVITFPISrWMCIKIIKEr 

soqID201 ERAWrRLCRIQAOKAKCPCLILVLPCIDVFVKVDLRTVTCNlPPOEILTROSVTTOVOC 

SoqlD227 Y LPHLHMOVLEG--LILVLPCIOVFVKVDLRTVTCNIPP0EILTRDSVTT0VOG 

X35116 EBAirFRLGRlLQCCAKCPGLFFlLPCTOSFIKVOMRTISrOIPPQEILTKOSVTISVOC 



aQqID20l VVYYRIYSAVSAVANVNDVHQATFLLAQTTLRNVWTOTUSOILACrtEEIAHSrOTUOO 
3aq I D2 2 7 \AnrYR I YS AV5 AVANVNDVJIOATFU*AOTTLnWVLGTOTLSO I LAC [^EE I AHS I QTLLOO 

XaSlie WYYRVONATLAVANITNADSATRLLAOTTLRNVLGTKNLSOILSC REEIAHNMQSTLDD 



• • « V V 



aaqID20l ATELWGIRVARVEIK DVRIPVQLQRSMAAEAEATREARAKVLAAEGEMSASKSLKSASMV 

3oqID227 ATELWGIRVARVEIK DVRIPVQLQRSMAAEAEATREARAKVLAAEGEMNASKSLKSASMV 

Xa S 1 1 6 ATDAWGIKVERVEIK t3\naPVQL0RAMAAEAEASREARAKVIAAEGEMMASRAr.lfF.Aj;MV 



aQqID201 LAESPIALQLRYLOTLSTVATEKNSTrVFPLPMNILEGIGCVSYDNHKKLPNKA 
8eqID227 LAESPIALQLRYLQTLSTVATEKNSTIVFPLPMNILEGIGGVSYDNHKKLPNKA 
X85116 ITESPAALQLRYLOTLTTIAAEKNSTIVFPLPIOMLQGIIGAKHSHLG 
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SEQUENCE LISTING 

<110> Genset SA 

<120> Extended cDNAS for Secreted Proteins 

<160> 227 

<170> Patent. pm 

<210> 1 

<211> 47 

<212> RNA 

<213> - 

<220> 

<221> modif ied_base 
<222> 1 

<223> m7Gppp added to 1 

<300> 

<400> 1 

ggcauccuac ucccauccaa uuccacccua acuccuccca ucuccac 

<210> 2 

<211> 46 

<212> RNA 

<213> - 

<220> 

<300> 

<400> 2 

gcauccuacu cccauccaau uccacccuaa cuccucccau cuccac 

<2X0> 3 

<211> 25 

<212> DNA 

<213> - 

<220> 

<300> 

<400> 3 

atcaagaatt cgcacgagac catca 

<210> 4 

<211> 25 

<212> DNA 

<213> - 

<220> 

<300> 

<400> 4 

taatggtctc gtgcgaattc ttgat 

<210> 5 

<21i> 25 

<212> DNA 

<213> - 

<220> 

<300> 

<400> 5 

ccgacaagac caacgtcaag gccgc 

<2L0> 6 

<211> 25 

<212> DNA 

<213> - 

<220> 

<300> 

<400> 6 

tcaccagcag gcagtggctt aggag 

<210> 7 

<211> 25 

<212> DNA 

<213> - 

<220> 

<300> 

<400> 7 

agtgattcct gctactttgg atggc 
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<210> 8 
<211> 25 
<212> DNA 
<213> - 
<220> 
<300> 
<400> 8 

gcttggcccc gctctggagc tcaga 

<210> 9 

<211> 25 

<212> DNA 

<213> - 

<220> 

<300> 

<400> 9 

cccagaatgg gagacaagcc aaccc 

<2L0> 10 

<211> 25 

<212> DNA 

<213> - 

<220> 

<300> 

<400> 10 

agggaggagg aaacagcgcg agtcc 

<210> 11 25 

<211> 25 

<212> DNA 

<213> - 

<220> 

<300> 

<400> 11 

atgggaaagg aaaagaccca Caeca 

<210> 12 2^ 

<211> 25 

<212> DNA 

<213> - 

<220> 

<300> 

<400> 12 

agcagcaaca accaggacag cacag 

<210> 13 

<211> 25 

<212> DNA 

<213> - 

<220> 

<300> 

<400> 13 

atcaagaatt cgcacgagac catta *c 

<210> 14 

<211> 67 

<212> DNA 

<213> - 

<220> 

<300> 

<400> 14 

atcgttgaga cccgcaccag cagagccacg agagagacta cacggtactg gctttttttt 60 
cccccvn 

<210> 15 ^" 

<211> 29 

<212> DNA 

<213> . 

<22 0> 

<300> 
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<400> 15 

ccagcagagc cacgagagag accacacgg 2 9 

<210> 16 

<211> 25 

<212> DMA 

<213> - 

<220> 

<300> 

<400> 16 

cacgagagag actacacggt accgg 25 
<210> 17 
<211> 526 
<212> DNA 

<213> Homo Sapiens 
<220> 

<221> misc_feacure 

<222> complement (261. .376) 

<223> blascn 

<221> misc_feacure 

<222> complement: (380 486) 

<223> blascn 

<221> misc_feature 

<222> complement (110. .145) 

<223> blascn 

<221> misc_f eacure 

<222> complement (196. .229) 

<223> blastn 

<221> sigjeptide 

<222> 90. .140 

<223> Von Heijne matrix 

<300> 

<400> 17 

aacacrarac agccacaata ttccagggcc artcacttgc catctctcat aacagcgtca 60 
gagagaaaga actgactgar acgtttgag atg aag aaa gtt etc etc ctg ate 113 

Met Lya Lys Val Leu Leu Leu He 
-15 -10 
aca gcc ate ttg gea gtg get gcw ggt tte cea gtc tct caa gac eag 161 
Thr Ala He Leu Ala Val Ala Val Gly Phe Pro Val Ser Gin Asp Gin 

-5 1 5 

gaa ega gaa aaa aga agt ate agt gac age gat gaa tta get tea ggr 209 
Glu Arg Glu Lys Arg Ser He Ser Asp Ser Asp Glu Leu Ala Ser Gly 

10 15 20 

wet ttc gtg tec cct Cac cea tat eca ttt cgc cea ctt cea cea att 257 
Xaa Phe Val Phe Pro Tyr Pro Tyr Pro Phe Arg Pro Leu Pro Pro He 

25 30 35 

cea ttt cea aga ttt cea tgg ttt aga cgt aan ttt cet att cea ata 305 
Pro Phe Pro Arg Phe Pro Trp Phe Arg Arg Xaa Phe Pro He Pro He 
^0 45 50 55 

cct gaa tct gcc ect aca act cce ctt cec age gaa aag taaacaaraa 354 
Pro Glu Ser Ala Pro Thr Thr Pro Leu Pro Ser Glu Lys 

60 65 
ggaaaagtca crataaaect ggccacccga aattgaaatt gagceaettc ettgaaraat 414 
caaaattect gctaataaaa raaaaacaaa tgtaattgaa atageacaea gcattcteta 474 
gccaatatet ttagtgatet tctttaataa acatgaaagc aaaaaaaaaa aa 526 
<210> 18 
<211> 17 
<212> PRT 

<213> Homo Sapiens 
<220> 

<221> SIGNAL 
<222> 1. .17 

<223> Von Heijne matrix 
score 8.2 
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seq LLLITAILAVAVG/FP 

<300> 
<400> 18 

Mec Lys Lys Val Leu Leu Leu He Thr Ala lie Leu Ala Val Ala Val 
1 5 10 15 

Gly 

<210> 19 
<211> 822 
<212> DNA 

<:2i3> Homo Sapiens 
<220> 

<221> misc_feacure 

<222> 2C0. .464 

<223> blascn 

<221> misc_feacure 

<222> 118 . .184 

<223> blascn 

<221> misc_feacure 

<222> 56. .113 

<223> blastn 

<221> misc.feature 

<222> 454 . .485 

<223> blastn 

<221> misc^f eature 

<222> 118. .545 

<223> blascn 

<221> misc_feacure 

<222> 65 . .369 

<223> blascn 

<221> misc^f eacure 

<222> 61. .399 

<223> blascn 

<221> misc_feature 

<222> 408 . ,458 

<223> blastn 

<221> misc_f eature 

<222> 60. .399 

<223> blascn 

<221> misc^feature 

<222> 393. .432 

<223> blastn 

<221> sig_peptide 

<222> 346. .408 

<223> Von Heijne matrix 

<300> 

<400> 19 

actcctttta gcataggggc ttcggcgcca gcggccagcg ctagtcggtc tggcaagtgc 60 
ctgacgccga gttccgtctc tcgcgccttt tcctggtccc aggcaaagcg gasgnagatc 120 
ctcaaacggc ctagtgcttc gcgcttccgg agaaaatcag cggtctaatt aactcctctg 180 
gttcgttgaa gcagctacca agaatcttca accctttccc acaaaagcta attgagtaca 240 
cgttcctgtt gagtacacgt tcctgttgat ttacaaaagg tgcaggtatg agcaggcctg 300 
aagactaaca tcttgtgaag ttgtaaaaca gaaaacctgc cagaa acg tgg tgg ttt 357 

Met Trp Trp Phe 
-20 

cag caa ggc etc agt ttc ctt cct tea gee ctt gta att tgg aca tec 405 
Gin Gin Gly Leu Ser Phe Leu Pro Ser Ala Leu Val He Trp Thr Ser 

-15 -10 _5 

get get cce aCa ccc tea cae act act gca gta aca etc eac cat ata 453 
Ala Ala Phe He Phe Ser Tyr He Thr Ala Val Thr Leu His His He 

^ 5 10 i5 

gac ccg get eta cct tat ate age gae act ggt aca gta get cca raa 501 
Asp Pro Ala Leu Pro Tyr He Ser Asp Thr Gly Thr Val Ala Pro Xaa 
20 25 30 
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aaa tgc tta ttt ggg gca atg eta aac atc gcg gca gtt tCa tgt caa 549 
Lys Cys Leu Phe Gly Ala Met Leu Asn lie Ala Ala Val Leu Cys Gin 

35 40 45 

aaa Cagaaatcag gaarataatt caacttaaag aakttcattt catgaccaaa 602 
Lys 

ctctccaraa acacgtctct acaagcatat ctcttgtatt gccctctaca ctgtcgaact 662 
gtccggcaat attcccgcag tggaaaattt gatctarmca gttcttgact gataaatatg 722 
gtaaggcggg cttccccccc tgtgtaattg gctactatgt ctcactgagc caagccgtaw 782 
tttgaaataa aatgacatga gagtgacaca aaaaaaaaaa ooo 
<210> 20 
<211> 21 
<212> PRT 

<213> Homo Sapiens 
<220> 

<221> SIGNAL 
<222> 1, .21 

<223> Von Heijne matrix 
score 5.5 

seq SFLPSALVIWTSA/AF 

<300> 
<400> 20 

Met Trp Trp Phe Gin Gin Gly Leu Ser Phe Leu Pro Ser Ala Leu Val 
15 10 15 

lie Trp Thr Ser Ala 
20 

<210> 21 
<211> 405 
<212> DNA 

<213> Homo Sapiens 
<220> 

<221> misc.feature 

<222> complement (103, ,398) 

<223> blastn 

<221> sig_peptide 

<222> 185. .295 

<223> Von Heijne matrix 

<300> 

<400> 21 

atcaccttct tctccaccct tstctgggcc agtccccarc ccagtccctc tcctgacctg 60 
cccagcccaa gtcagccttc agcacgcgct tttctgcaca cagatattcc aggcctacct 120 
ggcattccag gacctccgma atgatgctcc agtcccttac aagcgcttcc tggatgaggg 180 
tggc atg gcg ctg acc acc etc ccc ttg ccc tct gee aac age cct gtg 229 
Met Val Leu Thr Thr Leu Pro Leu Pro Ser Ala Asn Ser Pro Val 
"35 -30 -25 

aac atg ccc acc act gge ccc aac age ctg agt tat get age cct gee 277 
Asn Met Pro Thr Thr Gly Pro Asn Ser Leu Ser Tyr Ala Ser Ser Ala 

-20 -15 
ctg tec ccc tgt ctg acc get cca aak tec ccc egg ett get atg atg 325 
Leu Ser Pro Cys Leu Thr Ala Pro Xaa Ser Pro Arg Leu Ala Met Met 

-5 1 5 10 

cct gac aac caaatatcet tatccaaate aataaarwra raatcctcce 374 
Pro Asp Asn 

tecaraaggg tttctaaaaa caaaaaaaaa a ao^ 
<210> 22 
<211> 37 
<212> PRT 

<213> Homo Sapiens 
<220> 

<221> SIGNAL 
<222> 1. .37 

<223> Von Heijne matrix 
score 5.9 

seq LSYASSALSPCLT/AP 
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<300> 
<400> 22 

Met Val Leu Thr Thr Leu Pro Leu Pro Ser Ala Asn Ser Pro Val Asn 

15 10 15 

Met Pro Thr Thr Gly Pro Asn Ser Leu Ser Tyr Ala Ser Ser Ala Leu 

20 25 30 

Ser Pro Cys Leu Thr 
35 

<210> 23 
<211> 49G 
<212> DNA 

<213> Homo Sapiens 
<220> 

<221> misc.feature 

<222> 149. .331 

<223> bla3tn 

<221> misc^feacure 

<222> 328. .485 

<223> blascn 

<221> misc_f eature 

<222> complement (182 . ,496) 

<223> blastn 

<221> sig_pepcide 

<222> 196, ,240 

<223> Von Heijne matrix 

<300> 

<400> 23 

aaaaaactgg tcccagtttt caccctgccg cagggctggc tggggagggc agcggtttag 60 
attagccgtg gcctaggccg tttaacgggg tgacacgagc ntgcagggcc gagtccaagg 120 
cccggagata ggaccaaccg tcaggaatgc gaggaatgtt tttcttcgga ctctatcgag 180 
gcacacagac agacc atg ggg att ctg tct aca gtg aca gcc tta aca ttt 231 
Met Gly lie Leu Ser Thr Val Thr Ala Leu Thr Phe 
-15 -10 _5 

gcc ara gcc ctg gac ggc tgc aga aat ggc att gcc cac cct gca agt 279 
Ala Xaa Ala Leu Asp Gly Cys Arg Asn Gly He Ala His Pro Ala Ser 

1 5 10 

gag aag cac aga etc gag aaa tgt agg gaa etc gag asc asc cac teg 327 
Glu Lys His Arg Leu Glu Lys Cys Arg Glu Leu Glu Xaa Xaa His Ser 

15 20 25 

gcc cca gga tea acc cas cac cga aga aaa aca ace aga aga aat tat 375 
Ala Pro Gly Ser Thr Xaa His Arg Arg Lys Thr Thr Arg Arg Asn Tyr 

35 40 45 

tct tea gcc tgaaatgaak ccgggatcaa atggttgctg atcaragcec 424 
Ser Ser Ala 

atatttaaat tggaaaagtc aaattgasea ttattaaata aagcttgttt aatatgtctc 484 
aaacaaaaaa aa /o^ 
<210> 24 
<211> 15 
<212> PRT 

<213> Homo Sapiens 
<220> 

<221> SIGNAL 
<222> 1. .15 

<223> Von Heijne matrix 
score 5.5 

seq ILSTVTALTFAXA/LD 

<300> 
<400> 24 

Met Gly He Leu Ser Thr Val Thr Ala Leu Thr Phe Ala Xaa Ala 
15 10 15 

<210> 25 
<211> 623 
<212> DNA 
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201 
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<213> Homo Sapiens 
<220> 

<221> sig_peptide 

<222> 49. .96 

<223> Von Heijne matrix 

<300> 

<400> 25 

aaagatccct gcagcccggc aggagagaag gccgagccct ctggcgtc atg gag agg 57 

Mot Glu Arg 
-15 

etc gcc eta acc etg tgc ace etc ecg ccg get gcg geg tct get ggc 105 
Leu Val Leu Thr Leu Cys Thr Leu Pro Lou Ala Val Ala Sor Ala Gly 

-10 -5 1 

tgc gcc acg acg cca get cgc aac etg age tgc tac cag tgc ttc aag 
Cys Ala Thr Thr Pro Ala Arg Asn Leu Ser Cya Tyr Gin Cys Phe Lys 

5 10 15 

gte age age tgg acg gag tgc ccg ccc acc tgg tgc age ccg etg gac 
Val Ser Ser Trp Thr Glu Cys Pro Pro Thr Trp Cys Ser Pro Leu Asd 
20 25 30 35 

caa gcc tgc ate tec aac gag gtg gte gte tct ttt aaa tgg agt gta 
Gin Val Cys He Ser Asn Glu Val Val Val Ser Phe Lys Trp Ser Val 

40 45 50 

cgc gte etg ccc age aaa cgc tgt get ccc aga tgt ccc aac gac aac 
Arg Val Leu Leu Ser Lys Arg Cys Ala Pro Arg Cys Pro Asn Asp Asn 

55 60 65 

acg aak ttc gaa egg teg ccg gee ccc acg gtg caa ggc gtg ate acc 345 
Met Xaa Phe Glu Trp Ser Pro Ala Pro Met Val Gin Gly Val He Th^ 

70 75 80 

agg cgc tgc cgc tec tgg get etc tgc aac agg gea etg ace cea cag 
Arg Arg Cys Cys Ser Trp Ala Leu Cys Asn Arg Ala Leu Thr Pro Gin 

85 90 95 

gag ggg cgc tgg gcc etg era ggg ggg etc etg etc cag gac ccc teg 
Glu Gly Arg Trp Ala Leu Xaa Gly Gly Leu Leu Leu Gin Asp Pro Ser 
100 105 110 115 

agg ggc ara aaa acc tgg gtg egg cea cag etg ggg etc cea etc tgc 
Arg Gly Xaa Lys Thr Trp Val Arg Pro Gin Leu Gly Leu Pro Leu Cys 

120 125 130 

ett ccc awt tec aac ccc etc tgc cea rgg gaa acc cag gaa gga 
Leu Pro Xaa Ser Asn Pro Leu Cys Pro Xaa Glu Thr Gin Glu Gly 

135 140 145 

taacactgtg ggtgeceeca eetgtgcatc gggaccacra ettcacecte tcggaraeaa 594 
taaactctca tgeeeccaaa aaaaaaaaa o-i 
<210> 26 
<211> 16 
<212> PRT 

<213> Homo Sapiens 
<220> 

<221> SIGNAL 
<222> 1. .16 

<223> Von Heijne matrix 
score 10.1 

seq LVLTLCTLPLAVA/SA 

<300> 
<400> 26 

Met Glu Arg Leu Val Leu Thr Leu Cys Thr Leu Pro Leu Ala Val Ala 

15 10 15 

<210> 27 

<211> 848 

<212> DMA 

<213> Homo Sapiens 

<220> 

<22i> sig_peptide 
<222> 32. .73 



393 



441 



489 



534 
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100 



148 
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<223> Von Heijne matrix 
<300> 
<400> 27 

aaccttgcct tgtgttttcc accctgaaag a atg ttg tgg ccg etc ttt ttt 

Met Leu Trp Leu Leu Phe Phe 
-10 

ctg gtg act gcc att cat get gaa etc tgt caa eca ggt gca gaa aat 
Leu Val Thr Ala He His Ala Glu Leu Cys Gin Pro Gly Ala Glu Asn 

-5 1 5 

get ttt aaa gtg aga ctt agt ate aga aca get ctg gga gat aaa gca 
Ala Phe Lys Val Arg Leu Ser lie Arg Thr Ala Leu Gly Asp Lys Ala 
10 15 20 25 

tat gee tgg gat ace aat gaa gaa tac etc ttc aaa gcg atg gta get 196 
Tyr Ala Trp Asp Thr Asn Glu Glu Tyr Leu Phe Lys Ala Met Val Ala 

30 35 40 

ttc tec atg aga aaa gtt ccc aae aga gaa gca aca gaa att tee cat 
Phe Ser Met Arg Lys Val Pro Asn Arg Glu Ala Thr Glu He Ser His 

45 50 55 

gtc eta ctt tgc aat gta ace cag agg gta tea ttc tgg ttt gtg gtt 
Val Leu Leu Cys Asn Val Thr Gin Arg Val Ser Phe Trp Phe Val Val 

60 65 70 

aca gae cet tea aaa aat eac acc ctt cct get gtt gag gtg caa tea 
Thr Asp Pro Ser Lys Asn His Thr Leu Pro Ala Val Glu Val Gin Ser 

75 80 85 

gee ata aga atg aac aag aae egg ate aae aat gee ttc ttt eta aat 
Ala He Arg Met Asn Lys Asn Arg He Asn Asn Ala Phe Phe Leu Asn 
90 95 100 105 

gac caa act ctg gaa ttt tta aaa ate cct tec aca ctt gca eca ccc 
.Asp Gin Thr Leu Glu Phe Leu Lys He Pro Ser Thr Leu Ala Pro Pro 
110 115 120 

atg gac eca tet gtg ccc ate tgg att att ata ttt ggt gtg ata ttt 
Met Asp Pro Ser Val Pro He Trp He He He Phe Gly Val He Phe 

125 130 135 

tgc ate ate ata gtt gca att gca eta ctg att tta tea ggg ate tgg 
Cys He He He Val Ala He Ala Leu Leu He Leu Ser Gly He Trp 

140 145 150 

caa cgt ada ara aag aac aaa gaa eca tet gaa gtg gat gae get gaa 
Gin Arg Xaa Xaa Lys Asn Lys Glu Pro Ser Glu Val Asp Asp Ala Glu 

155 160 165 

rat aak tgt gaa aae atg ate aca att gaa aat ggc ate ccc tet gat 
Xaa Xaa Cys Glu Asn Met He Thr He Glu Asn Gly He Pro Ser Asp 
170 175 180 185 

ccc ctg gac atg aag gga ggg cat att aat gat gcc ttc atg aca gag 
Pro Leu Asp Met Lys Gly Gly His He Asn Asp Ala Phe Met Thr Glu 

190 195 200 

gat gag agg etc acc cet etc tgaagggctg ttgttctgct tectcaaraa 727 
Asp Glu Arg Leu Thr Pro Leu 
205 

attaaacatt tgtttctgtg tgaetgetga geatcctgaa ataccaagag cagatcatat 787 
wttttgtttc accattctte ttttgtaata aattttgaat gtgcttgaaa aaaaaaaaaa 847 
c 

<210> 28 
<211> 14 
<212> PRT 

<213> Homo Sapiens 
<220> 

<221> SIGNAL 
<222> 1. ,14 

<223> Von Heijne matrix 
score 10.7 

seq LWLLFFLVTAIHA/EL 

<300> 
<400> 28 



244 
292 
340 
388 
436 
484 
532 
580 
628 
676 



848 
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Met Leu Trp Leu 'Leu Phe Phe Leu Val Thr Ala He His Ala 

^5 10 

<210> 29 

<211> 25 

<212> DNA 

<213> - 

<220> 

<300> 

<400> 29 

gggaagacgg agacagcacc gcctg 

<210> 30 

<211> 26 

<212> DNA 

<213> - 

<220> 

<300> 

<400> 30 

ccgccatgca cacgacagag agattc 
<210> 31 
<211> 546 
<212> DNA 

<213> Homo Sapiens 
<220> 

<221> promoter 
<222> 1. ,517 

<221> transcription start site 
<222> 518 

<221> protein_bind 
<222> 17. .25 

<223> matinspector prediction 

name CMYB.Ol 

score 0,983 

sequence tgtcagttg 
<221> protein_bind 
<222> complement (18 . .27) 
<223> matinspector prediction 

name MY0D_Q6 

score 0.961 

sequence cccaactgac 
<221> protein_bind 
<222> complement {7 5. .85) 
<223> matinspector prediction 

name S8_01 

score 0.960 

sequence aatagaattag 
<221> protein„bind 
<222> 94. .104 

<223> matinspector prediction 

name S8_01 

score 0.966 

sequence aactaaattag 
<221> protein.bind 
<222> complement {129 139) 
<223> matinspector prediction 

name DELTAEFl^Ol 

score 0.960 

sequence gcacacctcag 
<221> protein_bind 
<222> complement {15 5. .165) 
<223> matinspector prediction 

name GATA_C 

score 0.964 

sequence agataaaccca 
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<221> protein_bind 
<222> 170, .178 

<223> macinspector prediction 

name CMYB^Ol 

score 0.958 

sequence cctcagctg 
<221> procein_bind 
<222> 176. .189 

<223> macinspeccor prediction 
name GATA1.02 
score 0,959 

sequence ctgtagataggaca 
<221> protein_bind 
<222> 180. .190 

<223> matinspector prediction 

name GATA_C 
. score 0 .953 

sequence agataggacat 
<221> protein.bind 
<222> 284. .299 

<223> matinspector prediction 
name TAX.1ALPHAE47_01 
score 0,973 

sequence cataacagatggtaag 
<221> protein_bind 
<222> 284. .299 

<223> matinspector prediction 
name TALI BETAE4 7^01 
score 0.983 

sequence cataacagatggtaag 
<221> protein^bind 
<222> 284. ,299 

<223> matinspector prediction 
name TALlBETArTF2_01 
score 0.978 

sequence cataacagatggtaag 
<221> protein_bind 
<222> complement (287. .296) 
<223> matinspector prediction 

name MY0D_Q6 

score 0.954 

sequence accatctgtt 
<221> protein.bind 
<222> complement (302. .314) 
<223> matinspector prediction 

name GATA1_04 

score 0.953 

sequence tcaagataaagta 
<221> protein_bind 
<222> 393. .405 

<223> matinspector prediction 
name IK1_01 
score 0.963 

sequence agttgggaattcc 
<221> protein^bind 
<222> 393. ,404 

<223> matinspector prediction 

name IK2_01 

score 0.985 

sequence agttgggaattc 
<221> protein_bind 
<222> 396. .405 

<223> matinspector prediction 
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name CREL_101 

score 0.962 

sequence tgggaattcc 
<221> procein_bind 
<222> 423. .436 

<223> matinspector prediction 
name GATA1_02 
score 0.950 

sequence ccagtgatatggca 
<221> procein.bind 
<222> complement (478 . .489) 
<223> matinspector prediction 

name SRY_02 

score 0.951 

sequence taaaacaaaaca 
<221> protein^bind 
<222> 486. .493 

<223> matinspector prediction 

name E2F_02 

score 0.957 

sequence tttagcgc 
<22i> protein_bind 
<222> complement (514 . .521) 
<223> matinspector prediction 

name MZF1_01 

score 0.975 

sequence tgagggga 

<300> 
<400> 31 

tgagtgcagt gtcacatgtc agttgggtta agtttgttaa tgtcattcaa atcttctatg ou 
tcttgatttg cctgctaatt ctattatttc tggaactaaa ttagtttgat ggttctatta 120 
gttattgact gaggtgtgct aatctcccat tatgtggatt tatctatttc ttcagttgta 180 
gataggacat cgatagatac ataagtacca ggacaaaagc agggagatct tttttccaaa 240 
atcaggagaa aaaaatgaca tctggaaaac ctatagggaa aggcataaca gatggtaagg 300 
atactttatc ttgagtagga gagccttcct gtggcaacgt ggagaaggga agaggtcgta 360 
gaattgagga gtcagctcag ttagaagcag ggagttggga attccgttca tgtgatttag 420 
catcagtgat atggcaaatg tgggactaag ggtagtgatc agagggttaa aattgtgtgt 
tttgttttag cgctgctggg gcatcgcctt gggtcccctc aaacagattc ccatgaatct 
cttcat 
<210> 32 
<211> 23 
<212> DNA 
<213> 
<220> 
<300> 
<400> 32 

gtaccaggga ctgtgaccat tgc «t 

<210> 33 

<211> 24 

<212> DNA 

<213> - 

<220> 

<300> 

<400> 33 

ctgtgaccat tgctcccaag agag - . 

<210> 34 

<211> 861 

<212> DNA 

<213> Homo Sapiens 

<220> 

<221> promoter 
<222> 1. .806 

<221> transcription start site 



60 



480 
540 
546 
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<222> 807 

<221> proCein^bind 
<222> complement (60 . ,70) 
<223> matinspector prediction 

name NFY.Q6 

score 0,956 

sequence ggaccaaccat 
<221> protein_bind 
<222> 70. .77 

<223> matinspector prediction 
name MZFl.Ol 
score 0.962 
sequence cctgggga 

<22L> protein_bind 

<222> 124, .132 

<223> matinspector prediction 
name CMYB.Ol 
score 0,994 
sequence tgaccgttg 

<221> protein_bind 

<222> complement (126 . .134) 

<223> matinspector prediction 
name VMYB_02 
score 0.985 
sequence tccaacggt 

<221> protein_bind 

<222> 135, .143 

<223> matinspector prediction 
name STAT.Ol 
score 0.968 
sequence ttcctggaa 

<221> protein.bind 

<222> complement (135. .143) 

<223> matinspector prediction 
name STAT.Ol 
score 0.951 
sequence ttccaggaa 

<221> protein_bind 

<222> complement (252 , .259) 

<223> matinspector prediction 
name MZF1_01 
score 0.956 
sequence ttggggga 

<221> protein_bind 

<222> 357. .368 

<223> matinspector prediction 

name IK2_01 

score 0.965 

sequence gaatgggatttc 
<221> protein_bind 
<222> 384. .391 

<223> matinspector prediction 

name MZF1_01 

score 0.986 

sequence agagggga 
<221> protein.bind 
<222> complement (4 10. .421) 
<223> matinspector prediction 

name SRY_02 

score 0.955 

sequence gaaaacaaaaca 
<221> protein_bind 
<222> 592. .599 
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<223> matinspeccor prediction 

name MZF1_01 

score 0.960 

sequence gaagggga 
<221> protein.bind 
<222> 618. .627 

<223> matinspeccor prediction 

name MY0D_Q6 

score 0.981 

sequence agcacccgcc 
<221> protein.bind 
<222> 632. .642 

<223> matinspeccor prediction 

name DELTAEF1_01 

score 0.958 

sequence ccccaccttcc 
<221> protein.bind 
<222> complemenc(813 , .823) 
<223> matinspeccor prediction 

name S8_01 

score 0,992 

sequence gaggcaatcac 
<221> protein.bind 
<222> complement(824. .831) 
<223> matinspeccor prediccion 

name MZF1_01 

score 0.986 

sequence agagggga 

<300> 
<400> 34 

caccacaggg cacgcgcggc cgacggccgg gccgttctgg agcagagggc atgtcagcaa 60 
tgatcggccc ctggggaagg tctggctggc tccagcacag cgaggcactt aggtatctct 120 
cggtgaccgt tggacccctg gaagcagcag ccgttctgtt tggatctggt agggacaggg 180 
cccagagggc caggcacgag ggaaggtcag aggagaaggs aggsarggcc cagtgagarg 240 
ggagcatgcc tccccccaac cccggcttsc ycttggymam agggcgkcty cgggmacccr 300 
aaytcagggc ccaascagaa scacaggccc aktcntggct smaagcacaa tagcctgaat 360 
gggatttcag gtcagncagg gtgagagggg aggctctctg gcttagtttt gttttgtttt 420 
ccaaatcaag gtaacttgct cccttccgcc acgggccttg gtcttggctt gtcctcaccc 480 
agccggaact ccctaccact ttcaggagag tggttctagg cccgtggggc tgttctgccc 540 
caagcagtgc gagaacatgg ctggtagagg ctctagctgt gtgcggggcc tgaaggggag 600 
tgggttcccg cccaaagagc atctgcccat ttcccacctt cccttctccc accagaagct 660 
tgcctgagcc gtttggacaa aaatccaaac cccacttggc tactctggcc tggcttcagc 720 
tcggaaccca atacctaggc ttacaggcca tcctgagcca ggggcctctg gaaattctct 780 
tcctgatggt cctttaggtt tgggcacaaa atataattgc ctctcccctc tcccatttcc 840 
tctctcggga gcaatggcca c* o-. 
<210> 35 
<211> 20 
<212> DNA 
<213> " 
<220> 
<300> 
<400> 35 

ctgggacgga aggcacggta 
<210> 36 
<211> 20 
<212> DNA 
<213> - 
<220> 
<300> 
<400> 36 

gagaccacac agctagacaa 
<210> 37 
<211> 555 



20 



20 
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<212> DMA 

<213> Homo Sapiens 
<220> 

<221> promocer 
<222> 1. ,500 

<221> transcription start site 
<222> 501 

<221> procein_bind 
<222> 19i . .206 

<223> matinspector prediction 
name ARNT.Ol 
score 0.964 

sequence ggactcacotgctgct 
<221> protein^bind 
<222> 193, .204 

<223> matinspeccor prediction 

name NMYC.Ol 

score 0.965 

sequence acccacgtgctg 
<221> protein_bind 
<222> 193, .204 

<223> matinspector prediction 

name USF_01 

score 0.985 

sequence actcacgtgctg 
<221> protein^bind 
<222> complement (193. .204) 
<223> matinspector prediction 

name USF_01 

score 0.985 

sequence cagcacgtgagt 
<221> protein^bind 
<222> complement (193 . .204) 
<223> matinspector prediction 

name NMYC_01 

score 0.956 

sequence cagcacgtgagt 
<221> protein_bind 
<222> complement (193. .204) 
<223> matinspector prediction 

name MYCMAX_02 

score 0.972 

sequence cagcacgtgagt 
<221> protein^bind 
<222> 195, .202 

<223> matinspector prediction 

name USF_C 

score 0.997 

sequence tcacgtgc 
<221> protein_bind 
<222> complement (195 202) 
<223> matinspector prediction 

name USF_C 

score 0.991 

sequence gcacgtga 
<221> protein_bind 
<222> complement (2 10. .217) 
<223> matinspector prediction 

name M2F1_01 

score 0.968 

sequence catgggga 
<221> protein_bind 
<222> 397. .410 
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<223> matinspector prediction 
name ELK1_02 
score 0.963 

sequence ccctccggaagccc 
<22i> protein_bind 
<222> 400. .409 

<223> matinspeccor prediction 

name CETS1P54_01 

score 0.974 

sequence tccggaagcc 
<221> protGin_bind 
<222> complement (460 470) 
<223> matinspector prediction 

name AP1^Q4 

score 0,963 

sequence agtgactgaac 
<221> protein_bind 
<222> complement (460. .470) 
<223> matinspector prediction 

name AP1FJ_Q2 

score 0.961 

sequence agtgactgaac 
<221> protein_bind 
<222> 547. .555 

<223> matinspector prediction 
name PAOS_C 
score 1.000 
sequence tgtggtctc 

<300> 
<400> 37 

ctatagggca cgcktggtcg acggcccggg ctggtctggt ctgtlcgtgga gtcgggttga 60 
aggacagcat ttgtkacatc tggtctactg caccttccct ctgccgtgca cttggccctt 120 
kawaagctca gcaccggtgc ccatcacagg gccggcagca cacacatccc attactcaga 180 
aggaactgac ggactcacgt gctgctccgt ccccatgagc tcagtggacc tgtctatgta 240 
gagcagtcag acagtgcctg ggatagagtg agagttcagc cagtaaatcc aagtgattgt 300 
cattcctgtc tgcattagta actcccaacc tagatgtgaa aacttagttc tttctcatag 360 
gttgctctgc ccatggtccc actgcagacc caggcactct ccggaagcct ggaaatcacc 420 
cgtgtcttct gcctgctccc gctcacatcc cacacttgtg ttcagtcact gagttacaga 480 
ttttgcctcc tcaatttctc ttgtcttagt cccatcctct gttcccctgg ccagtttgtc 540 
tagctgtgtg gtctc cee 
<210> 38 
<211> 19 
<212> DNA 
<213> - 
<220> 
<300> 
<400> 38 

ggccatacac ttgagtgac nq 

<210> 39 

<211> 19 

<212> DNA 

<213> - 

<220> 

<300> 

<400> 39 

atatagacaa acgcacacc 

<210> 40 

<211> 1098 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig_peptide 
<222> 173. .211 
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<223> Von Heijne matrix 

score 4.19999980926514 

seq MLAVSLTVPLLGA/MM 
<221> polyA^signal 
<222> 1063. ,1068 
<221> polyA_site 
<222> 1087. .1098 
<221> misc_£eature 
<222> 144. .467 
<223> homology 

id :AA057573 

est 

<221> misc.feature 
<222> 510. .640 
<223> homology 

id :AA057573 
est 

<221> misc_Ceature 
<222> 436. .523 
<223> homology 

id :AA057573 
est 

<221> misc_feature 
<222> 708. .786 
<223> homology 

id :AA057573 
est 

<221> misc_feature 
<222> 635. .682 
<223> homology 

id :AA057573 
est 

<221> misc_feature 
<222> 625. .1084 
<223> homology 

id :N57409 
est 

<221> misc_feature 
<222> 779. .1084 
<223> homology 

id :R71351 
est 

<221> misc^feature 
<222> 144. .506 
<223> homology 

id :H12619 
est 

<221> misc_feature 
<222> 90. .467 
<223> homology 

id :T03 53 8 
est 

<221> misc^feature 
<222> 314. .523 
<223> homology 

id :T34150 
est 

<221> misc_feature 
<222> 567.. 687 
<223> homology 

id :T34150 
est 

<221> misc_feature 
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<222> 686. ,730 
<223> homology 

id :T34150 
est 

<221> misc^feature 
<222> 510. .553 
<223> homology 

id :T34150 
est 

<221> misc.feature 
<222> 550. .579 
<223> homology 

id :T34150 
est 

<221> misc_feature 
<222> 144. .523 
<223> homology 

id :N32314 
est 

<221> misc.feature 
<222> 510. .553 
<223> homology 

id :N32314 
est 

<221> misc_feature 
<222> 352. .523 
<223> homology 

id :T77966 
est 

<221> misc__feature 
<222> 218. ,351 
<223> homology 

id :T77966 
est 

<221> misc_feature 
<222> 510. .553 
<223> homology 

id :T77966 
est 

<221> misc_feature 
<222> 550. .917 
<223> homology 

id :AA464128 
est 

<3C0> 
<400> 40 

agtgaggtgg tttctgcggg tgaggctggc gcccgtacca tgagcgaggc ggacgggctg 60 
cgacagcgcc ggcccctgcg gcccgcaagt cgtcacagac gatgatggcc aggccccgga 120 
ggctaaggac ggcagctcct ttagcggcag agttttccga gtgaccttct tg atg ctg 178 

Met Leu 

get gtt tct etc acc gtt ccc ctg ctt gga gcc atg atg ctg ctg gaa 226 
Ala Val Ser Leu Thr Val Pro Leu Leu Gly Ala Met Met Leu Leu Glu 

-10 .5 1 5 

tct cct ata gat cca cag cct etc age ttc aaa gaa ccc ccg etc ttg 274 
Ser Pro lie Asp Pro Gin Pro Leu Ser Phe Lys Glu Pro Pro Leu Leu 

10 15 20 

ctt ggt gtt ctg cat cca aat acg aag ctg cga cag gca gaa agg ctg 322 
Leu Gly Val Leu His Pro Asn Thr Lys Leu Arg Gin Ala Glu Arg Leu 

25 30 35 

ttt gaa aat caa ctt gtt gga ccg gag tec ata gca cat att ggg gat 370 
Phe Glu Asn Gin Leu Val Gly Pro Glu Ser He Ala His He Gly Asp 

40 45 50 . 

gtg atg ttt act ggg aca gca gat ggc egg gtc gta aaa ctt gaa aat 418 
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Val Met Phe Thr Gly Thr Ala Asp Gly Arg Val Val Lys Leu Glu Asn 

55 60 65 

ggc gaa aca gag acc ate gcc egg ttt ggc teg ggc cct tgc aaa acc 466 
Gly Glu lie Glu Thr lie Ala Arg Phe Gly Ser Gly Pro Cys Lys Thr 
70 75 80 85 

cga ggc gat gag cct gcg tgc ggg aga ccc ctg .ggc acc cgc ggc agg 514 
Arg Gly Asp Glu Pro Val Cys Gly Arg Pro Leu Gly He Arg Gly Arg 

90 95 100 

gcc caa egg gac ccc ccc cgc ggc cga cgc aca caa agg gac cac teg 562 
Ala Gin Trp Asp Ser Leu Cys Gly Arg Cys He Gin Arg Asp Tyr Leu 

105 110 
aag caaacccccg gaaacgtgaa gcgaaaccgc Cgccgccccc cgagacaccc 615 
Lys 

accgagggga agaacacgcc ctccgcgaat gatctcacag Ccacccagga cgggaggaag 675 
acttacccca ccgaccccag cagcaaacgg caaagacgag accacccgcc tctggcgacg 735 
gagggcacag acgacgggcg cccgccggag catgacaccg cgaccaggga agcaaaagtt 795 
ccaccggacc agccgcggct cccgaacgga gcccagccgc cccccgcaga agactccgcc 855 
ccggcggcag aaacaaccac ggccaggaca cgaagagcct acgcccccgg cccgatgaag 915 
ggcggggctg atccgcctgc ggagaacatg cccggattcc cagacaacac ccggcccagc 975 
agccccgggg ggcactgggc gggcacgccg accacccgcc cCaaccccgg gccctccatg 1035 
ctggattcct tatctgagag accctggacc aaaaggacga cctctaangg caaaaaaaaa 1095 

<210> 41 ^^^^ 
<211> 855 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sig^peptide 

<222> 267. ,371 

<223> Von Heijne matrix 

score 5,90000009536743 

seq LCGLLHLWLKVFS/LK 
<221> polyA^signal 
<222> 817. .822 
<221> polyA_site 
<222> 842. .855 
<221> misc_feacure 
<222> 608. .811 
< 2 2 3 > homo logy 

id :M85769 

est 

<300> 
<400> 41 

acaatcagtt tgccaatacc tcagaaacaa atacctcgga caaatctttc tctaaagacc 60 
tcagtcagat actagtcaat atcaaatcat gtagatggcg gcattttagg cctcggacac 120 
catccctaca tgacagtgac aatgatgaac tctcctgtag aaaattatat aggagtataa 180 
accgaacagg aacagcacaa cctgggaccc agacatgcag tacctctacg caaagtaaaa 240 
gtagcagtgg ttcagcacac tttggt atg ttg act gtt aat gat gta cgt ttc 293 

Met Leu Thr Val Asn Asp Val Arg Phe 

-35 -30 
tat aga aat gtc agg tec aac cat ttc cca ttt gtt cga eta tgt ggt 341 
Tyr Arg Asn Val Arg Ser Asn His Phe Pro Phe Val Arg Leu Cys Gly 

"25 -20 _i5 

ctg tta cat tta tgg ctt aaa gtc ttt tct ctt aaa cag tea aaa aaa 389 
Leu Leu His Leu Trp Leu Lys Val Phe Ser Leu Lys Gin Leu Lys Lys 
-10 -5 15 

aaa tct tgg tct aag tat tta ttt gaa tec tgt tgc tat agg agt ttg 437 
Lys ser Trp Ser Lys Tyr Leu Phe Glu Ser Cys Cys Tyr Arg Ser Leu 

3.0 15 20 

tat gtg tgt gtc ttc att taaacatacc tgcatacaaa gatggtttat 435 
Tyr Val Cys Val Phe He 
25 

ttctatttaa tatgtgacat ttgtttcctg -gatatagtcc gtgaaccaca agatttatca 545 
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tatcctccaa Caacacgaga agaaaatggg ccgtaaattg ttaaccactt tatgctcaga 

tatttctcta gtttccacct agcttgcctt aacatagaga ccagcaagcg aatacatatg 665 

cacaacctta catgttgaca caaCaaccca gaataatctg Ctaaagataa actaacctCC 725 

cagagaagaa catccaaagg gtcaatactt tCgaaacgtt ttcagataat acccactCga 785 

tcattgtggc tcctatctga aacgtgccta aaaCaaaacg ctgcctattc aaaacgaaaa 845 

<210> 42 

<211> 1176 

<212> DNA 

<213> Homo sapien£3 

<220> 

<221> sig_peptide 
<222> 174, .266 
<223> Von Heijne matrix 
score 3.5 

seq WSPLSTRSGGTHA/CS 
<221> poIyA^signal 
<222> 1144 . .1149 
<221> polyA_3ite 
<222> 1165. .1176 
<221> misc.feacure 
<222> 886. .1134 
<223> homology 

id :AA595193 

est 

<221> misc^feature 
<222> 756. .894 
<223> homology 

id :AA595193 
est 

<221> misc_feature 
<222> 655.. 755 
<223> homology 

id :AA595193 
esc 

<221> misc.feature 
<222> 167. .367 
<223> homology 

id :W81213 
est 

<221> misc.feature 
<222> 66. .172 
<223> homology 

id :W81213 
est 

<221> misc^feature 
<222> 429. .508 
<223> homology 

id :W81213 
est 

<221> misc^feature 
<222> 756. .894 
<223> homology 

id :AA150887 
est 

<221> misc_feature 
<222> 536. .643 
<223> homology 

id :AA150887 
est 

<221> misc^feature 
<222> 655. .755 
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<223> homology 

id :AA150887 
est 

<221> misc_Eeature 
<222> 429. .643 
<223> homology 

id :AA493644 
est 

<221> misc_feature 
<222> 655. .755 
<223> homology 

id :AA493644 
est 

<221> misc.feature 
<222> 429. .643 
<223> homology 

id :AA493494 
est 

<221> misc.feacure 
<222> 655. .755 
<223> homology 

id :AA493494 
est 

<221> misc_feature 
<222> 500. .643 
<223> homology 

id :AA179182 
est 

<221> misc_feature 
<222> 655.7755 
<223> homology 

id :AA179182 
est 

<221> misc_feacure 
<222> 756. .847 
<223> homology 

id :AA179182 
est 

<221> misc.feature 
<222> 3 . .338 . 
<223> homology 

id :HUM524F05B 
est 

<221> misc^feature 
<222> 334. .374 
<223> homology 

id :HtJM524F05B 
est 

<221> misc_feature 
<222> 886. .1134 
<223> homology 

id :AA398156 
est 

<221> misc_feature 
<222> 756. .894 
<223> homology 

id :AA398156 
est 

<300> 
<400> 42 



aacaaa^n!^ nl.^^ gccgaggaac ccggctgagg cggcagagca tcctggccag 60 
t^^n^^^r ggagccaaga cgagagggac acacggacaa acaacagaca gaagacgtac 120 
tggccgctgg actccgctgc ctcccccatc tccccgccat ctgcgcccgg agg atg 176 
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age cca gcc ttc agg gcc atg gat 
Ser Pro Ala Phe Arg Ala Met Asp 
-30 *25 
ttc tgg age cct ttg tec acc agg 
Phe Trp Ser Pro Leu Ser Thr Arg 
-10 

get tea atg aga caa cec tgg gea 
Ala Ser Met Arg Gin Pro Trp Ala 

5 10 
agt tct acg aga ccc tec ctg ctg 
Ser Ser Thr Arg Pro Ser Leu Leu 

20 25 
aca aag gae aaa gcc aaa ggc ccc 
Thr Lya Asp Lys Ala Lys Gly Pro 
35 40 
att ttt tec cct ggt cct ttc ccc 
lie Phe Ser Pro Gly Pro Phe Pro 
55 

gaa tac cec acc ccg get cct ctg 
Glu Tyr Pro Thr Pro Ala Pro Leu 
70 

gaa gtg tea tct etc tct gag cac 
Glu Val Ser Ser Leu Ser Glu His 

85 90 
ctg age aga ttg agt gat get ggg 
Leu Ser Arg Leu Ser Asp Ala Gly 

100 105 
gtt cag cca gtc gtt tgt aag geg 
Val Gin Pro Val Val Cys Lys Ala 
115 120 
cca ccc tgacagcccc atccteaaag ac 
Pro Pro 

agacttaagg ggaaaagctg etttcaagge 
statetgect wgtgttcatt ttgytatttt 
catattttat aagaacaaaa ggcytgggtg 
ttctgmtagg gtgtcttgtg etgtrtggyt 
ttaeccagtc ttcceytamt yttggatgst 
ctgtattcag gstytgcttt aaagcaagcc 
ttaaaaatte ccgcaaacta taaagageaa 
acataaaaat taataaacat tttcaatgat 
<210> 43 
<211> 648 
<212> DNA 
<213> Homo sapiens 
<220> 

<221> sigjeptide 
<222> 460. .555 
<223> Von Heijne matrix 
score 4 

seq FSFMLLGMGGCLP/GF 
<221> polyA.signal 
<222> 614. .619 
<221> polyA.site 
<222> 635. .648 
<300> 
<400> 43 

aattctggcc cagcttettc cecagctcta 
tecttagagt tetccctcca ttagtagttg 
taagactcat gctacaagaa gttaaataag 
cecttttcta ctgagaggaa gtggaatgca 
tggecttgga attaaaccac caeeaaeaca 
caaatgccag ttacggtgat gcgttcaaca 



21 

Met 

gtg gag ccc ege gcc 
Val Glu Pro Arg Ala 
-20 

teg ggg ggc act eat 
Ser Gly Gly Thr His 
-5 

age ccc tgg tec caa 
Ser Pro Trp Ser Gin 
15 

aga tgc gea aat tct 
Arg Cys Ala Asn Ser 
30 

ttg tta get ggc cat 
Leu Leu Ala Gly His 
45 

tgt ggc cac agg gaa 
Cys Gly His Arg Glu 
60 

cac cca gag ctg ggg 
His Pro Glu Leu Gly 
75 

gsa ttc ccc tgc age 
Xaa Phe Pro Cys Ser 
95 

gea gan adg cct gag 
Ala Xaa Xaa Pro Glu 
110 

etc gkc ggm act get 
Leu Xaa Gly Thr Ala 
125 

tgtcttaa ttaetcatgg 



aaa ggc tec 
Lys Gly Ser 
-15 

gcg tgc tec 
Ala Cys Ser 
1 

ggg aac ate 
Gly Asn lie 

etc cec agt 
Leu Pro Ser 

ccc tgc ccc 
Pro Cys Pro 
50 

gtg tgg cct 
Val Trp Pro 
65 

gee ace tea 
Ala Thr Ser 
80 

agt ega gga 
Ser Arg Gly 

ang aaa ggt 
Xaa Lys Gly 

gaa acg ccc 
Glu Thr Pro 
130 

caggttctag 



caccacatgt 
gtgasgtgag 
cetaccegkg 
tgttttgttt 
tyttaacect 
atgaggctgt 
tgttttcagt 
ggaaaaaaaa 



ctggtgctcc 
acagcaaaga 
tgggggcacw 
gecceyttat 
caggcaaacc 
tggagtttct 
yttttaggat 
aaaa 



cemaecagst 
ceaataaaaa 
gtgggaagee 
tttgetttgc 
tgtgttccce 
gtttagggea 
tagaagaatt 



tcctgcttcc 
tcttagggtc 
tttcccgaag 
etccgacaag 
cttttggatt 
tccttattte 



etccatctec 
tgtttctggg 
tcacacagct 
gataaggttt 
ateagaaggt 
cagtetttat 



tataggattc 
gagecctgec 
ageetctcat 
tattgtgagc 
ggaaggagtg 
gacgecttte 



224 



272 



320 



368 



416 



464 



512 



560 



608 



656 



712 

772 
832 
892 
952 
1012 
1072 
1132 
1176 



60 
120 
180 
240 
300 
360 
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522 
570 
615 
648 



22 

ctgaatcaca ggtgcactgg ggtgcttccc cctccccagg actcccaccc aaccttgcga 

acacaaccca cttagaggag ttatcCcagc acaCtatga acg ttg ggg acc acg 474 

Mec Leu Gly Thr Thr 
-30 

ggc etc ggg aca cag ggt cct tec eag cag get ctg ggc ttt ttc tec 
Gly Leu Gly Thr Gin Gly Pro Ser Gin Gin Ala Leu Gly Phe Phe Ser 

-25 -20 _i5 

ttt atg tta ctt gga atg ggc ggg tgc ctg cct gga ttc ctg eta cag 
Phe Met Leu Leu Gly Mot Gly Gly Cys Leu Pro Gly Phe Leu Leu Gin 

-10 -5 1 J 

cct ccc aat cga tct cct act ttg cct gca tec acc ttt gee cat 
Pro Pro Asn Arg Ser Pro Thr Leu Pro Ala Ser Thr Phe Ala His 

10 15 20 

taaagtcaat tctccaccca taaaaaaaaa aaa 
<210> 44 
<211> 1251 
<212> DNA 
<213> Homo sapiens 
<220> 

<221> sig_peptide 
<222> 79. .369 
<223> Von Heijne matrix 
score 4 

seq RLPLWSFIASSS/AN 
<221> polyA_signal 
<222> 1217. .1222 
<221> polyA.site 
<222> 1240. .1251 
<221> misc_feature 
<222> 2. .423 
<223> homology 

id :AA056667 

est 

<221> misc^feature 
<222> 463. .520 
<223> homology 

id :AA056667 
est 

<221> misc_feature 
<222> 418. .467 
<223> homology 

id :AA056667 
est 

<221> misc_feature 
<222> 159. .636 
<223> homology 

id :AA0441B7 
est 

<221> misc^feature 
<222> 629. .684 
<223> homology 

id :AA044187 
est 

<221> misc_feature 
<222> 5. .453 
<223> homology 

id :AA131958 
est 

<221> misc^feature 
<222> 446. .494 
<223> homology 

id :AA131958 
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esc 

<221> misc_feature 
<222> 14, .343 
<223> homology 

id :W95957 
est 

<221> misc.feature 
<222> 323. .467 
<223> homology 

id :W95957 
est 

<221> misc_feacure 
<222> 463. .494 
<223> homology 

id :W95957 
esc 

<221> misc.feature 
<222> 14. .475 
<223> homology 

id :W95790 
est 

<221> misc_feacure 
<222> 410. .876 
<223> homology 

id :AA461134 
est 

<221> misc_feature 
<222> 974, .1195 
<223> homology 

id :AA595195 
est 

<221> misc_feature 
<222> 769. .982 
<223> homology 

id :AA595195 
est 

<221> misc^feature 
<222> 1208. .1237 
<223> homology 

id :AA595195 
est 

<221> misc_feature 
<222> 223. .522 
<223> homology 

id :AA041216 
est 

<221> misc.feature 
<222> 518. . 636 
<223> homology 

id :AA041216 
est 

<221> misc_feature 
<222> 774. .1127 
<223> homology 

id :N94607 
est 

<221> misc^feature 
<222> 690. .765 
<223> homology 

id :N94607 
est 

<221> misc_feature 
<222> 833, .1195 



wo 99/25825 PCT/IB98/01862 

24 

<223> homology 

id :AA076410 
est 

<300> 
<400> 44 

aaagcgacag cggagagaac caggsagccc agaaacccca ggcgtggaga tcgatcctoc 60 
gagagaaggg ggtccacc acg gcg gat gac eta aag cga'cS ?tg tK aaa^' Ai 

Met Ala Asp Asp Leu Lys Arg Phe Leu Tyr Lys 
-95 ,9Q 



aag eta cca agt gtt gaa ggg etc cat gee act get gtg tea gat aoi i^^o 
Lys Leu Pro Scr Val Glu Gly Leu His Ala He Sal U Ser Asp Arg 

-flO -75 
gat gga gca ccc get acc aaa gtg gca aat gac oat get cca oaa car 
ASP Gly Val Pro Val lie Lys Val Ala Asn Lp Asn Til Pro ?tu 



255 
303 



-OU _55 

get ttg cga cct ggt ttc tta tec act ctt gcc ctt oca ac-« 
Ala Leu Arg Pro Gly Phe Leu Ser Thr Phe III HI HI ?SJ Z 

gga age aaa ctt gga ctt tec aaa aat aaa agt ate ate tgt ^^c tat 
Gly ser Lys Leu Gly Leu Ser Lys Asn Lys Ser lie He Cys Jjr 

i^"" ""f^ ^" "'^ ""^ =9t tta cct ttg gtg gtg aat 3 si 

Asn Thr Tyr Gin Val Val Gin Phe Asn Arg Leu Pro Leu vll vll Ser 

ll"" tS"^ t^"" ^^"^ ^'"'^ ^^"^ a" ill age eta gaa 399 

Phe lie Ala Ser Ser Ser Ala Asn Thr Gly Leu He ?al Ser Leu Glu 

aag gag ctt get cca ttg ttt gaa gaa etg aga caa gtt gtg gaa att 
Lys Glu Leu Ala Pro Leu Phe Glu Glu Leu Arg Gin ?al vll llu Til 

15 20 25 

tct taatctgaca gtggtttcag tgtgtacctt atcttcatta taacaaeaca 500 

ccec"?ttc llltlllrll f^*"""'^ aatgctttta tccatgtgct caagaaaggg 560 

cceccttttc caacttatac taaagaacta geatatagat gtaatttata gatagatcaa 620 

ctgccatatt ttctggtgta aggtetttct tatttagtga gatctaggga ?acc!caoaa tla 

tllllllT "^'^""^^ ceccatggag ttagtctggt Lccaga^at ggatgagag^ 74 

Ctetattcag tggattagaa tcaaactggt acattgatcc acttgagccg ttaagtoc?a 800 

ccaattgtac aatatgecca ggcttgcaga ataaagecaa etttttattg tgaa^aataa 

taaggacata tctctcttea gattatgttt tatttctttg cattgagtga ggtacataaa 

atggcttggt aaaagtaata aaatcagtac aatcactaac tctc«?tgt acatattatt 

Ctgcagtata gatgaatatt actaatcagt ttgattatte teagagggtg ctgccc«ta 

atgaaaatga aaattatage taatgttttt tcctcaaact ctgct^ctg tiaccaatc! 1100 

g gttttaat gtttgtgtgt tettcataaa atttaaatac aaftcgtta? Jctg"?cca llll 

^^i^ " 

<210> 45 1251 

<211> 1524 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig_peptide 

<222> 160. .231 

<223> Von Heijne matrix 

score 5.69999980926514 

seq ILGLLGLLGTLVA/ML 
<221> polyA.signal 
<222> 1510. .1515 
<221> polyA.site 
<222> 1506. .1519 
<221> misc_feature 
<222> 1048. .1504 
<223> homology- 

id :AA552647 



860 
920 
980 
1040 
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est 

<221> misc_f eature 
<222> 597. .846 
<223> homology 

id :AA345449 
est 

<221> misc_feature 
<222> 39. .93 
<22 3> homology 

id :AA345449 
esc 

<221> misc^feacure 
<222> 113. .149 
<223> homology 

id :AA345449 
est 

<221> misc_feacure 
<222> 98. .400 
<223> homology 

id :T86266 
esc 

<221> misc_feacure 
<222> 1210. .1489 
<223> homology 

id :T86158 
est 

<221> misc^feature 
<222> 954. .983 
<223> homology 

id :AA116709 
est 

<300> 
<400> 45 

lllllZll ZZlltl llTAllin I'll^llll " 

Mec Ala Ser Leu Gly 

rln "5 ggc'aca 222 

Leu Gly Leu Leu Gly Leu Leu Gly Thr 

-10 _5 
age egg aaa aca agt ccc tat gtc get 270 
Ser Trp Lys Thr Ser Ser Tyr Val Gly 
5 10 

ggc ttc tec aag ggc etc tgg atg gaa 318 
Gly Phe Ser Lys Gly Leu Trp Met Glu 
25 

?ff ^u'' ^f^ ^^*= ^'^^ t*'^ «S= 366 
He Thr Gin Cys Asp He Tyr Ser Thr 

'lO 45 

ate cak get gee cag gee atg atg gtg 414 

He Xaa Ala Ala Gin Ala Met Met Val • 

55 60 

f j, '^'^ !" Srtg gtg ggc 



etc 


caa 


ctt 


gtg 


ggc 


tac 


ate 


Leu 


Gin 


Leu 


Val 


Gly Tyr 


He 










-15 






ctg 


get 


gcc 


atg 


ctg 


etc 


ccc 


Leu 


Val 


Ala 


Met 
1 


Leu 


Leu 


Pro 


gcc 


age 


att 


gtg 


aca 


gca 


gtt 


Ala 


Ser 


He 


Val 


Thr 


Ala 


Val 


tgt 


15 










20 


gcc 


aca 


cac 


age 


aca 


ggc 


Cys 


Ala 


Thr 


His 


Ser Thr Gly 


30 










35 




ctt 


ctg 


ggc 


ctg 


ccc 


get 


gac 


Leu 


Leu 


Gly Leu 


Pro 


Ala 


Asp 










50 




aca 


tec 


agt 


gca 


ate 


tec 


tec 


Thr 


Ser 


Ser 


Ala 


He 


Ser 


Ser 








65 








atg 


ara 


tgc 


aca 


gtc 


ttc 


tgc 


Met 


Xaa 


Cys 


Thr 


Val 


Phe 


Cys 






80 








gcg 


gta 


gca 


ggt 


gga. 


gtc 


ttt 


Ala 


Val 


Ala Gly 


Gly Val 


Phe 




95 










100 


ate 


cct 


gtt 


gcc 


tgg 


aat 


ctt 



70 75" 



462 
510 



rf I" ""^^ ^'== gtg 

Gin Glu Ser Arg Ala Lys Asp Arg Val 

III f" ^'^sr gga ttc 558 

Phe He Leu Gly Gly Leu Leu Gly Phe 



105 



get gee tgg aat ett eat ggg ate eta egg gae tte tae tea 



606 
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^ 26 
lie Pro Val Ala Trp Asn Leu His Glv ti^. rot, at-^ 

110 115 ^ Ser 



120 



125 



I" l^. ill Vil Z ill "t l^. I!2 ?n - itj - III '^l - 

ir. jj: iv. B s i?^ n- - 

150 155 
cgc ctt tec tgc cca tec cag aga aat car trr 

.K, s„ C.S .or =1? . , ^l Z III Zl '^l III III "» 

165 17Q 
cac CQa gcc caa cct cct gcc aca aaa aac cct r-^/, ^ . 

Tvr =1„ M, cln Pro Lo. AU Thr A?J Z HI ITo lit III IVy III 



185 



cct ccc aaa gcc aag age gag ccc aat ccc tac age ceo aca aan 
Pro Pro Lys Val Lys Ser Glu Phe Asn Ser Tyr Ser III rTr Gly "^l 

200 20S 
gcg cgaagaacca ggggccagag ctggggggtg gctgggcctg tgaaaaacag 899 

cggacagcac cccgagggcc acaggtgagg gacactacca ccggatcgtc tcaoaaaat^ o^o 
ccgccgaggg tagacegace etggccaetg gactgagcaa aggcagaaa? gggggc^aa? 1019 

:~ :~ ~ 
= s~ ™- — = £ 
n "ii^iini sni^i b £ 

ytcgttats. ctccacgeg tcc.samt.. ttcacgcta aacMaaaca aaacHE^ct 

lllllllZl lll~ Itll 

<210> 46 1524 
<211> 610 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sig^pepcide 

<222> 106. .201 

<223> Von Heijne matrix 

score 8.80000019073486 

seq VPMLLLIVGGSFG/LR 
<221> polyA_signal 
<222> 577. .582 
<221> polyA^site 
<222> 598. . 610 
<221> misc.feature 
<222> 68. .167' 
<223> homology 

id :AA531561 

est 

<221> misc_feature 
<222> 166 . .262 
<223> homology 

id :AA531561 
est 

<221> misc_feature 
<222> 423 . .520 
<223> homology 

id :AA531561 
est 

<221> misc_feature 
<222> 518 . .564 
<223> homology 

id :AA531561 . 
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est 

<221> misc_f eature 
<222> 276. .313 
<223> homology 

id :AA531561 
esc 

<221> misc^feacure 
<222> 41. .70 
<223> homology 

id :AA5315G1 
est 

<221> misc^feacuro 
<222> 41. ,262 
<223> homology 

id :AA535454 
esc 

<221> misc.feacure 
<222> 423. .520 
<223> homology 

id :AA535454 
est 

<221> misc^feature 
<222> 518. .564 
<223> homology 

id :AA535454 
est 

<221> misc_feacure 
<222> 276. .313 
<223> homology 

id :AA535454 
est 

<221> . misc^f eature 
<222> 46, .262 
<223> homology. 

id :H81225 
est 

<221> misc^feature 
<222> 2 . .39 
<223> homology 

id :H81225 
est 

<221> misc_feature 
<222> 455, .493 
<223> homology 

id :H81225 
est 

<221> misc_feature 
<222> 276. .313 
<22 3> homology 

id :H81225 
est 

<221> misc_feacure 
<222> 423. ,458 
<223> homology 

id :H81225 
est 

<221> misc^feature 
<222> 53. .262 
<223> homology 

id :AA044291 
est 

<221> misc_feature 
<222> 423. .520 
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<223> homology 

id :AA044291 
est 

<221> misc^feature 
<222> 518. .564 
<223> homology 

id :AA044291 
est 

<221> misc_eeature 
<222> 276. .313 
<223> homology 

id :AA044291 
est 

<221> misc_feacure 
<222> 125. .262 
<223> homology 

id :W47031 
est 

<300> 
<400> 46 

aaagtgagtt aaggacgtac tcgtcttggt . gagagcgtga stgctgagat ttgggaatct 60 
gcgctaggcc cgcttggagt tctgagccga tggaagagtt ca« Atrttt^g^^ccc 117 

Met Phe Ala Pro 

gcg gtg atg cgt get ttt cgc aag aac aag act etc aon rr^l^^ . 
Ala Val Mec Arg Ala Phe Arg LyI Asn Lyl ?Sr III Hy '^l lly 'vll 

-25 -20 
ccc atg teg tCg ctg act gtt gga ggt tct ttt ggt cct cqc cao ttt 9ti 
Pro Met Leu Leu Leu He Val Gly Gly Ser Phe lly LeS Arg Til pJe " 

s^r t^^ ^^"^ ^f' atg gat cct gag ctt 261 

ser Gin He Arg Tyr Asp Ala Val Lya Ser Lys Met Asp Pro Glu Leu 

^° 15 20 

gaa aaa aaa ccg aaa gag aac aaa ata tct tea gag ccg gaa tat gaa 309 
Glu Lys Lys Pro Lys Glu Asn Lys lie Ser Leu Glu Se? Gil III 

Oly ser cys ''^''^'''^ ctatctttcc°ttggccctcc tcccttgttg 361 
40 

ggactcaatc tccagactat ctccccagag aatcttgtca aggcttggct ttaagcttto 421 

ttgggaaaat caaagactcc aagtttgatg actggaagaa tittcgagga cccagacct? til 

<210> 47 610 
<211> 1370 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sig^peptide 

<222> 359. .466 

<223> Von Heijne matrix 

score 7.80000019073486 

seq LTFLFLHLPPSTS/LF 
<221> polyA.signal 
<222> 1334. .1339 
<221> polyA^site 
<222> 1357. .1370 
<221> misc.feature 
<222> 113. .420 
<223> homology 

id :R79290 

est 



wo 99/25825 



PCT/IB98/01862 



29 

<221> misc^f eature 
<222> 406. .482 
<223> homology 

id :R79290 
est 

<221> misc_feature 
<222> 199. .420 
<223> homology 

id :R81173 
esc 

<22i> misc.feacure 
<222> 406. ,514 
<223> homology 

id :R81173 
est 

<221> misc.feature 
<222> 2. .269 
<223> homology 

id :R81277 
est 

<221> misc_feature 
<222> 406. .646 
<223> homology 

id :R74123 
est 

<221> misc.feature 
<222> 647. .682 
<223> homology 

id :R74123 
est 

<221> misc_feature 
<222> 439. .646 
<223> homology 

id :AA450228 
est 

<221> misc.feature 
<222> 647 . .739 
<223> homology 

id :AA450228 
est 

<221> misc_feature 
<222> 406. ,646 
<223> homology 

id :R02473 
est 

<221> misc^feature 
<222> 406. .604 
<223> homology 

id :T71107 
est 

<221> misc^feature 
<222> 71. .282 
<223> homology 

id :C06030 
est 

<221> misc_feature 
<222> 319. .365 
<223> homology 

id :C06030 
est 

<221> misc_feature 
<222> 2. .57 
<223> homology 
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id :C06030 
esc 

<221> misc^feature 
<222> 1173. .1277 
<223> homology 

id :N54909 
esc 

<221> misc.feacure 
<222> 1080. ,1177 
<223> homology 

id :N54909 
esc 

<221> misc_feacure 
<222> 1273. .1356 
'^223> homology 

id :N54909 
esc 

<221> misc_feacure 
<222> 1173. .1277 
<223> homology 

id :AA196824 
esc 

<221> misc feacure 
<222> 1080, .1177 
<223> homology 

id :AA196824 
esc 

<221> misc^feacure 
<222> 1273. .1356 
<223> homology 

id :AA196824 
esc 

<300> 
<400> 47 



PCT/IB98/01862 

30 



60 
120 
180 
240 
300 



"ptZ llTdT^tt lltZZl «"«==tt 

cct,tc=c.c caagtg,„, ..^H'c?" 111117"" ""'MSag Uctlttll, 

' -3? - -° ?=J nt III ^s: - 

cca ccc acc age cca ctt ^*t.^ ^ 

■" - - ■•' t "• "•■ K s s K s: s: :;: J »■ 

Cgc gac tct gcc cca tec tat 25 ^ 

r: 3?" n1 '^l Itl - - sn 

ir °" «=.s„c.a 5n 

gggccacatg ccaataaaca acaaacctrr. 

^^iiigiiiiiii i 
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gacagggcct caccacgtcg gCcgggctgg tctnnrrrfr^t-r^ 

1011 ccccgggctc ctgaccCctt gatccgcctg 



1071 
1131 



ccttggcctc ccaaagcgat gggattacag atgtgaocca crar-nr^nf^rr 
gatttttaaa gtatgttcca gtcccgtgcc ataa?hn^!! ccgtgcctag ccaaggatga 

<210> 48 ta^taaacg cccatcttca cacygaaaaa aaaaaaaaa 1370 



<211> 791 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig^epcide 

<222> 191. .286 

<223> Von Heijne matrix 

score 8.80000019073486 
seg VPMLLLIVGGSFG/LR 

<221> polyA_signal 

<222> 755, .760 

<221> polyA_site 

<222> 780. .791 

<221> misc.feature 

<222> 361. ,531 

<223> homology 

id :W73841 
est 

<221> misc^feature 
<222> 210. .347 
<223> homology 

id :W73841 
est 

<221> misc^feature 
<222> 548, ,637 
<223> homology 

id :W73841 
est 

<221> misc^feature 
<222> 181. .210 
<223> homology 

id :W73841 
est 

<221> misc.feature 
<222> 361. .530 
<223> homology 

id :HSU74317 
est 

<221> misc.feature 
<222> 238, .347 
<223> homology 

id :HSU74317 
est 

<221> misc_f€ature 
<222> 568. .637 
<22 3> homology 

id :HSU74317 
est 

<221> misc_feature 
<222> 698, ,733 
<223> homology 

id :HSU74317 
est 

<221> misc_feature 
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<222> 361. .531 
<22 3> homology 

id :W47031 
esc 

<221> misc_feature 
<222> 210. .347 
<223> homology 

id :W47031 
est 

<221> misc_foature 
<222> 148. .210 
<223> homology 

id :W47031 
esc 

<221> misc_feature 
<222> 548. .600 
<223> homology 

id :W47031 
est 

<221> misc.feacure 
<222> 129. .347 
<223> homology 

id ;AA044118 
est 

<221> misc_feacure 
<222> 437. .531 
<223> homology 

id :AA044118 
est 

<221> miscfeature 
<222> 361. .454 
<223> homology 

id :AA0441ia 
est 

<221> misc_feature 
<222> 176. .347 
<223> homology 

id :AA293342 
esc 

<221> misc^feacure 
<222> 361, .531 
<223> homology 

id :AA293342 
est 

<221> misc_feature 
<222> 548. .605 ^ 
<223> homology 

id :AA293342 
esc 

<221> misc^feature 
<222> 361. .531 
<223> homology 

id :AA531561 
esc 

<221> misc_feacure 
<222> 153. .252 
<223> homology 

id :AA531561 
esc 

<300> 
<400> 48 

aacaagtacg tcacgatggc tcgatcgccc ctgcctagcg gaaaccactc actaaggacc 
gagcaccaaa caaccaagga aaaggaagcg agctaaggac gcacccgtcc Cggtgagagc 
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gtgagctgcc gagattcggg agtctgcgct aggcccgctt ggagctctga gccgatggaa 

gagctcactc atg ttc gca ccc gcg gtg acg cgt get ttt cgc aag aac 229 

Met Phe Ala Pro Ala Val Met Arg Ala Phe Arg Lys Asn 

-25 -20 



Ala Pro Ala Val Met Arg Ala Phe Arg Lys Asn 

-25 .20 
aag act etc ggc tat gga gtc ccc atg ttg ttg eta ate orr nn^ m 
Lys Thr Leu Cly Tyr Gly Val Pro Met LeS Lei III nl 'vll ITy ?fy 

-10 .5 
tct ttt ggt ctt cgt gag ttt tct caa ate cga tat gat oct oco -an -i-)^ 
Ser Phe Gly Leu Arg Glu Phe Ser Gin lie A% "ryl Ma ?al Lyl 

ggt aaa atg gat cct gag ctt gaa aaa aaa ctg aaa gag aat aaa ata 373 

Gly Lys Met Asp Pro Glu Leu Glu Lys Lys Leu Lys 5lu Asn Lys ?le 

^5 20 25 

tct tta gag teg gaa tat gag aaa ate aaa gae tec aag ttt aat oae a->\ 

Ser Leu Glu Ser Glu Tyr Glu Lys He Lys Asp Ser "s pSe Sp Asp 

tgg aag aat att cga gga ccc agg cct tgg gaa gat cct gac etc etc 4S9 
Trp Lys Asn He Arg Gly Pro Arg Pro Trp Glu Asp Pro Asp Leu Leu 

caa gga aga aat cca gaa age etc. aag act aag aca act tgactctgct 518 
Gin Gly Arg Asn Pro Glu Ser Leu Lys Thr Lys Thr Thr ^^^'^"^^'^^ "® 

65 70 
gaccctcccc ccctttcttt ccccaaacaa aaacaccact aactggactt cctaatatat 57fl 
acttctatca agtggaaagg aaattccagg cccatggaaa cttggatatg ggtaaJttga 638 
ttcS'"^ »<"atctktc actaaaggtc atgtaccagg tttJ^atlc? Jccca^ctaa 6 
ttccacctgt ggatgaaagt cgcaatgttg gcccccgtat katttcacac cntcgaaata 758 
aaaaacgtga ataactgctc caaaaaaaaa aaa ""cac cntcgaaata 758 

<210> 49 
<211> 1433 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sigjeptide 
<222> 346. .408 
<223> Von Heijne matrix 
score 5.5 

seq SFLPSALVIWTSA/AF 
<221> polyA_signal 
<222> 1400. .1405 
<221> polyA_sice 
<222> 1420. .1433 
<221> misc_feature 
<222> 268. .634 
<223> homology 

id :W02860 

est 

<221> misc^feature 
<222> 118. .564 
<223> homology 

id :N27248 
est 

<221> misc_feature 
<222> 268. .697 
<223> homology 

id :N44490 
esc 

<221> misc.feature 
<222> 582. .687 
<223> homology 

id :AA274731 
est 

<221> misc_feature 
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<222> 65 . .369 
<223> homology 

id :H94779 
est 

<221> misc_eeature 
<222> 471. .519 
<223> homology 

id :H94779 
esc 

<221> misc_feacure 
<222> 61. .399 
<223> homology 

id :H09880 
est: 

<221> misc^feacure 
<222> 408. .452 
<223> homology 

id :H09880 
est 

<221> misc_feacure 
<222> 484. ,699 
<223> homology 

id :H04537 
esc 

<221> misc^feature 
<222> 685. .772 
<223> homology 

id :H04537 
est 

<221> misc^feature 
<222> 454. ,486 
<223> homology 

id :H04537 
est 

<221> misc.feacure 
<222> 410, .439 
<223> homology 

id :H04537 
est 

<221> misc_feature 
<222> 572. .687 
<223> homology 

id :AA466632 
esc 

<2,21> misc_feature 
<222> 260. .444 
<223> homology 

id :AA459511 
est 

<:221> misc_feature 
<222> 449. .567 
<223> homology 

id :AA459511 
est 

<221> misc_feature 
<222> 117. .184 
<22 3> homology 

id :AA459511 
est 

<221> misc^feature 
<222> 260. .464 
<223> homology 

id :H57434 
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est 

<221> misc_f eature 
<222> 118, .184 
<223> homology 

id :H57434 
est 

<221> misc_feature 
<222> 56. .113 
<223> homology 

id :'H57434 
est 

<221> misc_feacure 
<222> 454 . .485 
<223> homology 

id :H57434 
est 

<300> 
<400> 49 

acccccttta gcacaggggc ttcggcgcca gcggccagcg ctagtcggtc tggtaaatoc 60 
c c^af^r ^""^^^^^ tcgcgccctt tcctggtccc aggcaaagcg Saga?c 120 
ctcaaacggc ctagtgcctc gcgcttccgg agaaaatcag cggtctaatt aattcc?ctg 180 
gcttgttgaa gcagttacca agaatcctca accctttccc acLaagcta a^tgagtaca iTo 
cgtccctgtt gagtacacgt ccctgttgat ttacaaaagg tgcaggLtg agS^ loo 
aagactaaca ttttgtgaag ttgtaaaaca gaaaacctg? tagafatrtgHgrt^ 357 

Met Trp Trp Phe 
-20 



cag caa ggc etc age CCc ccc cct tea gcc ctt gta att egg aca tct 405 
Gin Gin Gly Leu Ser Phe Leu Pro Ser Ala Leu Val He Trp Ser 

-10 «5 
get get ttc ata ttt tea tac att aet gea gta aca cte eac cat ata as"? 
Ala Ala Phe lie Phe Ser Tyr He Thr Ala Val Thr Leu "3 hTs Tie 

^ 10 15 

gac ccg get tta cct tat ate agt gac act ggt aca gta get cca oaa 501 
ASP Pro Ala Leu Pro Tyr lie Ser Asp Thr Gly Thr ?al Ma Pro ITu 

20 25 30 

aaa tgc tea ttt ggg gea atg eta aat ate gcg gea get tta tac ate 54^ 
Lys Cys Leu Phe Gly Ala Met Leu Asn He Ala Ila vll 11^ Cys Til 

40 45 

IT tl'' t":^ ^" ""^^ Stt eat get ctg age cct caa 597 

Ala Thr lie Tyr Val Arg Tyr Lys Gin Val His Ala Leu Ser Pro ITn 

55 50 

ITu 111 f/i' r!"' 5« 99= «t gta cte gga aca 645 

Glu Asn val lie lie Lys Leu Asn Lys Ala Gly Leu Val Leu Gly "e 

03 70 75 J = 

ccg agt tgt tta gga ctt tct att gtg gea aac ttc cag gaa aac aac 693 

Leu ser Cys Leu Gly Leu Ser He Val Ala Asn Phe Gin ITu Asn Asn 

85 90 gc 

III III r^"" n^"" ^''^ ^9g age tgt get tac ctt tgg tat ggg 741 

Pro Phe Cys Cys Thr Cys Lys Trp Ser Cys Ala Tyr Leu T?p Tyr Gly 
100 105 110 

Leu Tl T^^ ,f ^ ""^ <=" aaa tgc age 789 

Leu He He Tyr Val Cys Ser Asp His Pro Phe Leu Pro Lys Cys Ser 

lis 120 125 

cca aaa tee aac ggc aaa aca agt ctt ctg gat cag ace get att oat h^t 

Pro Lys ser Asn Gly Lys Thr Ser Leu Lei Asp GlS rTr ITl vTl lly 

135 ]^4Q 

Tyr Tel SI? ?rl HI "I cS TTr "^"^^"^ ^"'^^""^ "^""^ca 891 

145 ISO 
cagtggcaat tttgggactg atttagaaca gaaactccat tggaaccccg aggacaaaoa 951 

TTTcTtTcTa "rf^"" ctacegcagc agaatggtct aJgtcattt? S^tct^tgg 101 

tectttcccg acttacattc gtgattttca gaaaatttcc ttacgggtgg aagccaac?? in7i 

acatggatta accctctatg acactgeacc ttgccctatt aacaSglac ^aacacgget H21 
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actttccags aagatatcag atgaaaggat aaaatatttc tgtaantgan tcastgastc 

cggggaaang gtCcacagaa gccgcccavt tcCtcatcrt gaanatcttc 1251 

aanccactca antcaaggct gacagstaac acgtgatgaa tgccgacaac caggaaacac 1311 

gaaagaagcc acccgcatag attatcycaa aggatatcat caagaagamt atSaaaaca 1371 

cccacgccta cacctcctca tyccagaaaa taaagtcaaa agactatgaa aaaaaaaaaa 1431 



aa 

<210> 50 

<211> 1158 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig^pepcide 

<222> 214 . .339 

<223> Von Heijne matrix 

score 6.09999990463257 
seq AILLLQSQCAYWA/LP 

<221> polyA^signal 

<222> 1133 . ,1138 

<221> polyA^site 

<222> 1146. .1158 

<221> misc_feature 

<222> 840. .968 

<223> homology 

id :H64717 
est 

<221> misc_feature 
<222> 858, .968 
<223> homology 

id :K65208 
est 

<300> 
<400> 50 



1433 



r^L^^r^^^ tggggactgc agctgtgggg agatttcagt gcattgcctc ccctgggtgc 60 

ccttcatctc ggatctgaaa gttgagagca gcacgccttg cccactgaaa cccatcctgs 120 

tgrsagtgta mtggactact ccttgggcct gaatgacttg aatgtttccc cgcctgagct 180 

aacagcccat gtgggtgatt cagctctgat ggg atg tgt ttt cca gag cac aga 234 

Met Cys Phe Pro Glu His Arg 

aga caa atg tat att caa gat aga ctg gac tct gtc acc agg aga gca 282 
Arg Gin Met Tyr He Gin Asp Arg Leu Asp Ser Val Thr Arg Arg AU 

-25 _20 

cgc caa gga cga ata tgt get ata eta tta etc caa tct cag tgt gcc 33 0 
Arg Gin Gly Arg He Cys Ala He Leu Leu Leu Gin Ser Gin Cys a" 

-10 -5 

III Al^ V"^ ""^^ ^" ^" 378 
Tyr Trp Ala Leu Pro Glu Pro Arg Thr Leu Asp Gly Gly His Leu Met 

caa tgatggctct ctcetgctcc aagatgtgca agaggctgac cagggaacet 431 

^Jo^^i?^^^ aatecgcctc aaaggggaga gceaggtgtt caagaaggcg gtggtactgc 491 

atgtgcttcc agaggagcce aaaggtacgc aaatgcttac ttaaagaggg gccaaggggc 551 

aagagctttc atgtgcaaga ggcaaggaaa ctgattatct tgagtaaa^g ecag^^^^ 6n 

caoa^tl'r "T^"'^ ^^gaatcttc aaagaaatga n?cattaaa? taSteagr? 67 

cagaataaaa atakgagtta ttttagttaa kaataaaata ttgataatta ttgtattatt 731 

actttaaaca eacttec.ccc tcacaaaagc cetgtgaagg atgttttgt? clcatataat ill 

ac^hfr" catatttatt aaatggaa^a aa?ag'amtt ga!ccetggc 8 

caSJ^^r ^^^^^f ^>^^ tgttytcttt actatgecct aatacettts ateagtta^c 911 

cacattgatg etacatytgt attttatagg taccctatgt taggtgtttt ggggqataaa 971 

aaagaaataa geagkycagg etcagtggct catgectgL atStageat JJJJgga^gc i? 

tgaggcagca gaamtgcctg ageeccaggg ttcaagactg cagtgagcta tgawggcacc 1091 

JaaS^r^^' a^«tgggwg acagagcaag actytgttta aaataaaaaa ag:gHa:a: [HI 



1158 
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<210> 51 
<211> 850 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sig_peptide 

<222> 372 . .437 

<223> Von Heijne matrix 

score 6.09999990463257 

seq LFLTCLFWPLAAL/NV 
<22i> polyA_signal 
<222> 812. .817 
<221> polyA_sice 
<222> 838. ,850 
<221> misc^feacure 
<222> 128. ,424 
<223> homology 

id :N78012 

est 

<221> misc_feature 
<222> 61. ,128 
<223> homology 

id :N78012 
est 

<221> misc_feature 
<222> 483. .554 
<223> homology 

id :N78012 
est 

<221> misc^feature 
<222> 417. ,464 
<223> homology 

id :N78012 
est 

<221> misc^feature 
<222> 460. .500 
<223> homology 

id :N78012 
est 

<221> misc_feature 
<222> 577. .612 
<223> homology 

id :N78012 
est 

<221> misc_feature 
<222> 612. .649 
<223> homology 

id :N7a012 
est 

<221> misc_feature 
<222> 546. .577 
<223> homology 

id :N78012 
est 

<221> misc.feature 
<222> 29. .63 
<223> homology 

id :N78012 
est 

<221> misc.feature 
<222> 128. .294 
<223> homology 

id :W37233 
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est 

<221> inisc_f eature 
<222> 370» .509 
<223> homology 

id :W37233 
esc 

<221> misc.feature 
<222> 505, .591 
<223> homology 

id :W37233 
est 

<221> misc^feature 
<222> 293. .330 
<223> homology 

id :W37233 
est 

<221> misc_feature 
<222> 22. .57 
<223> homology 

id :W37233 
est 

<221> misc_feacure 
<222> 95. .128 
<223> homology 

id :W37233 
est 

<221> misc^feature 
<222> 128. .326 
<223> homology 

id ;AA186399 
est 

<221> misc_feature 
<222> 418 . .605 
<223> homology 

id :AA186399 
est 

<221> misc.feature 
<222> 326, .423 
<223> homology 

id :AA186399 
est 

<221> misc^feacure 
<222> 39. .128 
<223> homology 

id :AA186399 
est 

<221> misc_feature 
<222> 206. .640 
<223> homology 

id :W52489 
est 

<300> 
<400> 51 




60 
120 
180 
240 
300 
360 
410 



458 
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Cys Leu Phe Trp Pro Leu Ala Ala Leu Asn Val Asa Ser Thr Phe Glu 

-5 1 5 

tgc ctt att eta caa tgc age gtg ttt tec ttc gee ttt ttt gca etc 506 
Cys Leu lie Leu Gin Cys Ser Val Phe Ser Phe Ala Phe Phe Ala Leu 

10 15 20 

tgg tgaattacgt gcctccataa ectgaaccgt gccgactcca caaaaegatt 559 
Trp 

acgtaccctc ctgagataga agatgctgcc cctctgagag atacgctact ctctccttgg 619 
aatccgcgga cctgaaaacg gcccctgcct cetcacgtgg gaatcagcga agtgtttaga 679 
aactgctgca agacaaacaa gaccccagcg gggcggccag taggaaaaca cgttcagagg 739 
gaagaaccac cccaacagaa tcgcaccaaa ctacaccctc aggacgaatt tcttcccccc 799 
gccacctctc ggaataaata tttccccccc ctytacgcaa aaaaaaaaaa a 850 
<210> 52 
<211> 1107 
<212> DMA 

<213> Homo sapiens 
<220> 

<221> sig_peptide 

<222> 132 , .215 

<223> Von Heijne matrix 

score 3.59999990463257 

seq PLSDSWALLPASA/GV 
<221> polyA_signal 
<222> 1069. .1074 
<221> polyA.site 
<222> 1094, .1107 
<221> misc_feature 
<222> 177. .392 
<223> homology 

id :W80978 

est 

<221> misc_feature 
<222> 425. .542 
<223> homology 

id :W80978 
est 

<221> misc_feature 
<222> 43. .114 
<223> homology 

id :W80978 
est 

<221> misc_feature 
<222> 387 . .441 
<223> homology 

id :W80978 
est 

<221> misc_feature 
<222> 113. .165 
<223> homology 

id :W80978 
est 

<221> misc_feature 
<222> 551. .590 
<223> homology 

id :W80978 
est 

<221> misc_feature 
<222> 166. .314 
<223> homology 

id :AA043154 
est 

<221> misc_feature 
<222> 27. .181 
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<223> homology 

id :AA043154 
est 

<221> misc.feacure 
<222> 425 . .564 
<223> homology 

id :AA043154 
esc 

<221> misc_feacure 
<222> 387 . .441 
<223> homology 

id :AA043154 
est 

<221> misc_feacure 
<222> 309. .352 
<223> homology 

id :AA043154 
esc 

<221> misc.feacure 
<222> 549. .580 
<223> homology 

id :AA043154 
est 

<221> misc_feature 
<222> 601. .1071 
<223> homology 

id :AA126732 
esc 

<221> misc_feature 
<222> 576. .605 
<223> homology 

id :AA126732 
esc 

<221> misc.feature 
<222> 387. .477 
<223> homology 

id :AA161280 
esc 

<221> misc.feacure 
<222> 292. .362 
<223> homology 

id :AA161280 
esc 

<221> misc^feature 
<222> 46, .113 
<223> homology 

id :AA161280 
esc 

<221> misc_feature 
<222> 217 , .277 
<223> homology 

id :AA161280 
est 

<221> misc_feature 
<222> 113 . .160 
<223> homology 

id :AA161280 
est 

<221> misc_feacure 
<222> 173. .217 
<223> homology 

id :AA161280 
est 
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362 
410 
458 
506 



41 

<300> 
<400> 52 

aacaacttcc ggccccactg agcggtgtcc tgagccgatt acagctaggt agtggagcgc 60 
cgctgcctac ccgggtgcag gagacagccg gagccgccgg gggagctccg cgccgccgga 120 
cgcccgtgac c atg egg agg ctg ccg gcc cgc get agt gcg ccg etc ctg 170 
Met Trp Arg Leu Leu Ala Arg Ala Ser Ala Pro Leu Leu 
-25 -20 
egg gcg ccc ctg tea gat tec tgg gca etc etc ecc gee agt get ggc 218 
Arg Val Pro Leu Ser Asp Ser Trp Ala Leu Leu Pro Ala Ser Ala Glv 
-15 -10 -5 1 

gca aag aca ctg ccc eca gca cca age ccc gaa gac get tec act cct 266 
Val Lys Thr Leu Leu Pro Val Pro Ser Phe Glu Asp Vai Ser He Pro 

5 10 15 

gaa aaa ccc aag ctt aga ttt att gaa agg gca eca ctt gtg cca aaa 
Glu Lys Pro Lys Leu Arg Phe He Glu Arg Ala Pro Leu Val Pro Lys 

20 25 30 

gta aga aga gaa cct aaa aat tta agt gae ata egg gga cct tec act 
Val Arg Arg Glu Pro Lys Asn Leu Ser Asp He Arg Gly Pro Ser Thr 

35 40 45 

gaa get aeg gag kkk aca gaa ggc aat ttt gca ate ctg gca ttg ggt 
Glu Ala Thr Glu Xaa Thr Glu Gly Asn Phe Ala He Leu Ala Leu Gly 
50 55 60 65 

ggt ggc tac ctg eat tgg ggc cac ttt gaa aCg atg cgc ctg aca ate 
Gly Gly Tyr Leu His Trp Gly His Phe Glu Met Met Arg Leu Thr He 

70 75 80 

aac ege tec acg gac ccc aag aac atg ttt gcc ata tgg cga gta cca 
Asn Arg Ser Met Asp Pro Lys Asn Met Phe Ala He Trp Arg Val Pro 

85 90 95 

gcc cct ttc aag ccc ate act cgc aaa agt gtt ggg cat cgc atg ggg 554 
Ala Pro Phe Lys Pro He Thr Arg Lys Ser Val Gly His Arg Met Gly 

100 105 110 

gga ggc aaa ggt get att gac cac tac gtg aca cct gcg aag get ggc 
-Gly Gly Lys Gly Ala He Asp His Tyr Val Thr Pro Val Lys Ala Gly 

115 ■ 120 125 

cgc mww gww gta gag atg ggt ggg cgt tgt gma ttt gaa gaa gcg caa 650 
Arg Xaa Xaa Val Glu Met Gly Gly Arg Cys Xaa Phe Glu Glu Val Gin 
130 135 140 145 

ggt tee ctt gac cag gtt gee cac aag teg ccc ety gca gca aag get 698 
Gly Phe Leu Asp Gin Val Ala His Lys Leu Pro Phe Ala Ala Lys Ala 

150 155 160 

gcg age cgc ggg act yea gag aag acg cga aaa gae caa gag gaa aga 746 
Val Ser Arg Gly Thr Leu Glu Lys MeC Arg Lys Asp Gin Glu Glu Arg 

165 170 175 

gaa mgt aac aac cag aac ecc tgg aca ctt gag cga ata gcc act gee 794 
Glu Xaa. Asn Asn Gin Asn Pro Trp Thr Phe Glu Arg He Ala Thr Ala 

180 185 190 

mac atg ctg ggc ata egg aaa gta ctg age cca tat gae ttg ace cac 
Xaa Met Leu Gly He Arg Lys Val Leu Ser Pro Tyr Asp Leu Thr His 

195 200 205 

aag ggg aaa tam tgg ggc aag tty tac atg ccc mam cgt gtg 
Lys Gly Lys Xaa Trp Gly Lys Phe Tyr Met Pro Xaa Arg Val 
210 215 220 

cagcgagtgt aggagataac tgtatatagg stactgaaag aaggattytg catttycatt 944 
ccecteagcc tacecactga agtytttggg tagccyteaa gccataamta aggagcagea 1004 
ecegagcaga cccycgaaaa aegacgttat ttgttgattt aaaaagaaaa cwgtattttt 1064 
attaaataaa atttaaaeat cacttcagga aaaaaaaaaa aaa 1107 
<210> 53 
<211> 500 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sig_peptide 
<222> 199 . .288 



602 



842 



884 
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<223> Von Heijne matrix 

score 5.59999990463257 

seq IVSVLALIPETTT/LT 
<221> polyA_signal 
<222> 464 . .469 
<221> poiyA.site 
<222> 489. .500 
<221> misc_feacure 
<222> 197. .412 
<223> homology 

id :AA429945 

est 

<22l> misc_feature 
<222> 61. .195 
<223> homology 

id :AA429945 
est 

<221> misc^feature 
<222> 425. ,488 
<223> homology 

id :AA429945 
est 

<221> misc_feature 
<222> 197, .412 
<223> homology 

id :AA455042 
est 

<221> misc_feature 
<222> 61. .195 
<223> homology 

id :AA455042 
est 

<221> misc^feature 
<222> 425. .488 
<223> homology 

id :AA455042 
est 

<221> misc_feature 
<222> 207. ,412 
<223> homology 

id :W93646 
est 

<221> misc_feature 
<222> 58. .195 
<223> homology 

id :W93646 
est 

<221> misc^feature 
<222> 425. .488 
<223> homology 

id :W93646 
est 

<221> misc_feature 
<222> 197. .412 
<223> homology 

id :AA516431 
est 

<221> misc_feature 
<222> 90. .195 
<223> homology 

id :AA516431 
est 

<221> misc_feature 
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<222> 425. .488 
<223> homology 

id ;AA5i6431 
est 

<221> misc_feature 
<222> 52. .195 
<223> homology 

id :W38899 
esc 

<221> misc.feacure 
<222> 197. ,324 
<223> homology 

id :W38899 
est 

<221> misc_feature 
<222> 443 . .477 
<223> homology 

id :W38899 
est 

<221> misc_feature 
<222> 197. .338 
<223> homology 

id :W52820 
est 

<221> misc_feacure 
<222> 71. .195 
<223> homology 

id :W52820 
est 

<221> misc^feature 
<222> 339. .401 
<223> homology 

id :W52820 
est 

<221> misc^feacure 
<222> 425. .469 
<223> homology 

id :W52820 
est 

<221> miscfeature 
<222> 40. .195 
<223> homology 

id :W19S06 
est 

<300> 
<400> 53 

agagccgtnn cnsaagcagg ggagggcggt gctccgcmgm ggtggcggdh tgctatcgct 60 
tcgcagaacc tactcaggca gccagctgag aagagttgag ggaaagtgcc gctgctgggc 120 
ccgcagacgc gatggataac gtgcagccga aaataaaaca tcgccccttc tgcttcagtg 180 
tgaaaggcca cgtgayag atg ctg egg ctg gat att ate aac tea ctg gta 231 

Met Leu Arg Leu Asp He He Asn Ser Leu Val 
-30 -25 -20 

Thr Thr Val Phe Met Leu He Val Ser Val Leu Ala Leu He Pro Glu 
-^5 -10 .5 

^^"^ ^""^ ^" 9ca ett gtg aca gca 327 

Thr Thr Thr Leu Thr Val Gly Gly Gly Val Phe Ala Leu Val Thr Ala 

gca tgc tgt ett gee gae ggg gee ett att tae egg aag cct ecg tec 
val Cys Cys Leu Ala Asp Gly Ala Leu He Tyr Arg Lys Leu Leu Phe 

15 20 oe 



20 25 
aac ccc age ggc ccc tac cag aaa aag ccc gcg cat gaa aaa aaa gaa 
Asn Pro Ser Gly Pro Tyr Gin Lys Lys Pro Val His Glu Lys Lys Glu 



375 
423 
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^° 35 40 

ill III '^^""^"^^ tcactttcta gcttgatacc aagtatcaaa catatttctg 479 

cattcctcca aaaaaaaaaa a 

<210> 54 500 
<211> 765 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sigjepcide 

<222> 293. .385 

<223> Von Heijne macrix 

score 4.40000009536743 

seq TCCHLGLPHPVRA/PR 
<221> polyA^signal 
<222> 733. .738 
<221> polyA^site 
<222> 752. .765 
<221> misc.feature 
<222> 310. .576 
<223> homology 

id :HUM426A07B 

esc 

<300> 
<400> 54 



aaaccttgtc gctagggacc gggcggcttg cggcaaccgt gggcactgct gaattcoaac 

af^c™?^ J^^aaaagtt ttcctcaggt g.ggtgggga gagggaggcg gatgccggng 

r^t^^?'!f l^acgcggtca gaaaggcgac gggctgtcgg agttggaaag ggacgcc?gg 

ctccccccca agcgaaccgg gatgggaagc gacctcaatg agattgaact tLgctoqa^ 

tgaaagagag gctagaagtt ccgcttgcca gcagcctcc? tagtagagcj ga llgT^ 



Met Ser 
30 



60 
120 
180 
240 
298 



aac acc cac acg gtg ccc gtc tea ctt ccc cat ccg cac ccg gcc etc 346 
Asn Thr His Thr Val Leu Val Ser Leu Pro His Pro His Pro 111 Leu 



■25 -20 _i5 

acc cgc tgt cac etc ggc ccc cca cac ccg gtc cgc gcc ccc cgc ccc 394 

Thr Cys Cys His Leu Gly Leu Pro His Pro Oal A^g Ala Pro A^g Pro 
"10 -5 



442 



490 



cct cct cgc gta gaa ccg cgg gat cct agg egg cag gac tea gag eta 
Leu Pro Arg Val Glu Pro Trp Asp Pro Arg Trp Gin Asp Ser Gil Leu 

5 10 15 

agg tat cca cag gcc atg aat tec ttc eta aat gag egg tea teg ceo 
Arg Tyr Pro Gin Ala Met Asn Ser Phe Leu Asn Glu Arg Ser sir Pro 

t ^0 35 

tgc agg acc tta agg caa gaa gea teg get gac aga tgt oat etc ^-k^ 

cys Arg Thr Leu Arg Gin Glu Ala Ser Ala Lp A^g Cys A^p Leu 

^° 45 50 

a?ttcta!^^^ agattgetga ttttatetta ttttatcctt gaettggtac aagttttggg 595 

atttctgaaa agaccataca gataaccaca aatatcaaga aagtcgtctt cactattaao III 

tagaatttag atttaggttt ccttcctgct teccacetL ttcgaataag gaaa^cS 111 

tgggaceaac tttatggaat aaataagctg agetgeaaaa waaaaaaaaa 

<2ll> 584 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig^peptide 
<222> 130. .189 
<223> Von Heijne matrix 
score 3 . 5 

seq KFCLICLLTFIFH/HC 
<221> polyA_signal 
<222> 546. .551 
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<221> polyA_site 
<222> 572. .584 
<300> 
<400> 55 



aagacgcgcc ggtttctgcg acgcagttag cgcagcctgc CCCggtgaac acacgaCCCg 60 
gcgcagccgg ggtccggcac cgagcggaga ggagatgcac acggcacccg agcgSaoga 120 
aaaacagaa atg aag gta cat atg cac aca aaa ttc ?gc ccAt?1g? ??g 7 
Mec Lys Val His Mec His Thr Lys Phe Cys Leu lie Cys Leu 

-15 



ccg aca cct acc ccc cat cat tgc aac cat tgc cat gaa gaa cat oac 219 
LOU Thr Phe lie Phe His His Cys Asn His Cys His Qlu ??u "s Asp 

cat ggc cct gaa gcg ctt cac aga cag cat cgt gga ato aca a«a J!« ■><:7 
His Gly Pro Glu Ala Leu His Arg Gin His A?g ITy till ITu III " 

gag cca age aaa ttt tea aag eaa get get gaa aat gaa aaa aL tac 315 
Glu Pro Ser Lys Phe Ser Lya Gin Ala Ala Glu Asn ^lu Lys Its 

30 35 40 ^ ^ 

tat att gaa aaa ctt ttt gag cgt tat ggt gaa aat gga aga tta tec 363 
Tyr He Glu Lys Leu Phe Glu Arg Tyr Gly Glu Asn Gly Arg LeS Ser 



411 
459 
507 



45 50 55 

ttt ttt ggt ttg gag aaa ctt tta aca aac ttg ggc ctt ooa oar, «rr« 
Phe Phe Gly Leu Glu Lys Leu Leu Thr Asn Leu G?y Le" lly Til Arg 

oO 65 70 

aaa gca get gag att aat cat gag gat ctt ggc cac gat cat gtt tct 
Lys val val Glu He Asn His Glu Asp Leu Gly His Asp His vll III 
' J 80 Q 5 

cat tta agg tat ttt ggc agt tea aga ggg aaa gca ttt tea etc aca 
HIS Leu Arg Tyr Phe Gly Ser Ser Arg Gly Lys Ala pSe Ser Leu Thr 

95 100 105 

taaccaccca gcatteccat aatcatttaa attcagaaaa tcaaaaetgt gaccagtata 567 
wtccacaaaa aaaaaaa yc*ccagcgca 5b/ 

<210> 56 
<211> 1387 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> 3ig_peptide 

<222> 191. .325 

<223> Von Heijne matrix 

score 4.59999990463257 

seq VLVYLVTAERVWS/DD 
<221> polyA.signal 
<222> 1348. .1353 
<221> polyA^site 
<222> 1374. ,1387 
<221> misc_feature 
<222> 1258, .1372 
<223> homology 

id :AA417826 

est 

<221> misc.feature 
<222> 791. ,887 
<223> homology 

id :AA417826 
est 

<221> misc^feature 
<222> 94, .524 
<223> homology 

id :AA235826 
est 

<221> misc_feature 
<222> 44. .94 
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id :AA235826 
est 

<221> misc.feature 
<222> 1258. .1372 
<223> homology 

id :AA236941 
esc 

<221> misc_£eature 
<222> 935. .1279 
<223> homology 

id :AA480326 
esc 

<221> misc^feacure 
<222> 1258. .1372 
<223> homology 

id :AA480326 
esc 

<221> misc_feature 
<222> 724 . . 1148 
<223> homology 

id :AA234245 
est 

<221> misc^feature 
<222> 944. .1279 
<223> homology 

id :AA479344 
est 

<221> misc_feature 
<222> 1258. .1372 
<223> homology 

id :AA479344 
est 

<221> misc_feature 
<222> 1070. .1212 
<223> homology 

id :AA133636 
est 

<221> misc_feature 
<222> 1258. .1372 
<223> homology 

id :AA133636 
est 

<221> misc_feature 
<222> 938. .1054 
<223> homology 

id :AA133636 
est 

<221> misc_feature 
<222> 94 . .436 
<22 3> homology 

id :AA133635 
est 

<221> misc_feature 
<222> 32. .94 
<223> homology 

id :AA133635 
est 

<221> misc_feature 
<222> 895. .1273 
<223> homology 

id :AA479453 
est 
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<221> misc_f eature 
<222> 1258. .1371 
<223> homology 

id :AA253214 
est 

<221> misc_feacure 
<222> 94. .268 
<223> homology 

id :AA482378 
est 

<300> 
<400> 56 

actcccaggc cgggccagca cacccggcag gctctgtcct ggaaacaggc ctcaacgggc 
tcccccgaaa accttccccg cttccggata cgaavattca agccgctcgc tgagccccat 
tgccggccgc cgggagccag gagagccctg aggagcagtc actcagtagc agccgacgcg 180 
cgggtccacc atg aac egg agt acc ttc gag gga etc ctg agt ggg gtc 229 
Met Asn Trp Ser lie Phe Glu Gly Leu Leu Ser Gly Val 
-45 -40 -35 

aac aag tac ccc aca gcc etc ggg cgc ate tgg ctg tct ctg gtc tec 
Asn Lys Tyr Ser Thr Ala Phe Gly Arg He Trp Leu Ser Leu Val Phe 

-30 -25. -20 

ate ttc cgc gtg ctg gcg tac ctg gtg acg gcc gag cgt gtg tgg agt 
He Phe Arg Val Leu Val Tyr Leu Val Thr Ala Glu Arg Val Trp Ser 

-15 -10 .5 

gat gac cac aag gac ttc gac tgc aat act cgc cag ccc ggc tgc tec 
Asp Asp His Lys Asp Phe Asp Cys Asn Thr Arg Gin Pro Gly Cys Ser 
1 5 10 15 

aac gtc tgc ttt gat gag ttc ttc cct gtg tec cat gtg cgc ccc tgg 
Asn Val Cys Phe Asp Glu Phe Phe Pro Val Ser His Val Arg Leu Trp 

20 25 30 

gcc ctg cag ctt ate ctg gtg aca tgc ccc tea ctg etc gtg gtc atg 
Ala Leu Gin Leu He Leu Val Thr Cys Pro Ser Leu Leu Val Val Met 

35 40 45 

cac gtg gcc tac egg gag gtt cag gag aag agg cac ega gaa gcc cat 517 
His Val Ala Tyr Arg Glu Val Gin Glu Lys Arg His Arg Glu Ala His 

50 55 60 

ggg gag aac agt ggg cgc etc tac ctg aac ccc ggc aag aar egg ggt 
Gly Glu Asn Ser Gly Arg Leu Tyr Leu Asn Pro Gly Lys Lys Arg Glv 
65 70 75 80 

ggg etc tgg tgg aca tat gtc tgc age eta gtg ttc aag gcg age gtg 
Gly Leu Trp Trp Thr Tyr Val Cys Ser Leu Val Phe Lys Ala Ser Val 

85 90 95 

gac ate gee ttt etc tat gtg ttc cac tea ttc tac ccc aaa tat ate 
Asp He Ala Phe Leu Tyr Val Phe His Ser Phe Tyr Pro Lys Tyr lie 

100 105 110 

etc cct cct gtg gtc aag tgc cac gca gat cca tgt ccc aat ata gtg 
Leu Pro Pro Val Val Lys Cys His Ala Asp Pro Cys Pro Asn He Val 

115 120 125 

gac tgc ttc ate tec aag ccc tea gag aag aac att ttc ace etc ttc 757 
Asp Cys Phe He Ser Lys Pro Ser Glu Lys Asn He Phe Thr Leu Phe 

130 135 140 

atg gcg gcc aca get gcc ate tgc ate ctg etc aac etc gtg gag etc 
Met Val Ala Thr Ala Ala He Cys He Leu Leu Asn Leu Val Glu Leu 

150 155 160 

ate tac ctg gtg age aag aga cgc cac gag tgc ctg gca gca agg aaa 
He Tyr Leu Val Ser Lys Arg Cys His Glu Cys Leu Ala Ala Arg Lys 

165 170 175 

get caa gcc acg kgc aca ggt eat cac ccc cav gat ace acy ttt tec 
Ala Gin Ala Met Xaa Thr Gly His His Pro Xaa Asp Thr Thr Phe Ser 

180 185 190 

kgc aaa caa gas gac ytc ytc teg ggk gac ytc ate tec ccg ggn tea 
Xaa Lys Gin Xaa Asp Xaa Xaa Ser Gly Asp Xaa He Phe Leu Gly Ser 
195 200 205 



60 
120 



277 
325 
373 
421 
469 



565 
613 
661 
709 



805 



853 



901 



949 
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gac agt cat cyt cct ytc tta cca gac cgc ccc cga gac cat gtg aag 997 

Asp Ser His Xaa Pro Xaa Leu Pro Asp Arg Pro Arg Asp His Val Lys 

210 215 220 

aaa acc aty ttg tgaggggctg cctggamtgg tytggcaggt tgggcctgga 1049 
Lys Thr lie Leu 
225 

cggggaggct ytagcatyty tcataggtgc aacctgagag tgggggagct aagccatgag 1109 

gtaggggcag gcaagagaga ggattcagac gycytgggag ccagttccta gtcctcaamt 1169 

ccagccacct gccccagsth gacggcamcg ggccagctcc ccctytgsty tgcagstcgg 1229 

tttcctttty tagaacggaa atagtgaggg ccaatgccca gggttggagg gaggagggcg 1289 

tccacagaag aacacacacg cgggcaccct catygtgtgt ggcccactgt cagaacttaa 1349 
taaaagccaa mtcatttgct ggttaaaaaa aaaaaaaa 1387 



<210> 


57 


<211> 


1385 


<212> 


DNA 


<213> 


Homo sapiens 


<220> 




<221> 


sig_peptide 


<222> 


141. ,251 


<223> 


Von Heijne matrix 




score 4 




seq PLSLDCGHSLCRA/CI 


<221> 


polyA_signal 


<222> 


1354. .1359 


<221> 


polyA_site 


<222> 


1375. .1385 


<221> 


misc^feature 


<222> 


1183. .1240 


<223> 


homology 




id :AA463623 




est 


<221> 


misc_f eature 


<222> 


176. .239 


<223> 


homology 




id :AA258927 




est 


<221> 


misc_f eature 


<222> 


803. .854 


<223> 


homology 




id :AA286417 




est 


<221> 


misc_feature 


<222> 


1183, .1213 


<223> 


homology 




id :AA608077 




est 


<300> 




<400> 


57 



aacacccacc ctggcttttc ttcacctctt caaccaggag ccgagatttc tgttgctctg 60 
aagccatcca ggggtcttta accagaagag agaggagagc ctcaggagtt aggaccagaa 120 
gaagccaggg aagcagtgca atg get tea aaa ate ttg ett aae gta eaa gag 173 

Met Ala Ser Lys He Leu Leu Asn Val Gin Glu 
-35 -30 
gag gtg ace tgt ccc ate tgc ctg gag etg ttg aca gaa ccc ttg agt 221 
Glu Val Thr Cys Pro He Cys Leu Glu Leu Leu Thr Glu Pro Leu Ser 

-25 -20 -15 

eta gac tgt ggc cac age etc tgc ega gee tge ate act gtg age aae 269 
Leu Asp Cys Gly His Ser Leu Cys Arg Ala Cys He Thr Val Ser Asn 
-10 -5 1 5 

aag gag gca gtg ace age atg gga gga aaa age age tgt cct gtg tgt 317 
Lys Glu Ala Val Thr Ser Met Gly Gly Lys Ser Ser Cys Pro Val Cys 

10 15 20 

ggt ate agt tac tea ttt gaa cat eta eag get aat cag cat egg gee 365 
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Gly He Ser Tyr Ser Phe Glu His Leu Gin Ala Asn Gin His Arg Ala 
25 30 



35 

aac ata gtg gag aga etc aag gag gcc aag ttg age cea gae aaC ggg 413 
Asn He Val Glu Arg Leu Lys Glu Val Lys Leu Ser Pro Asp Asn Gly 

50 



40 45 



aag aag aga gat etc tgc gat cat eat gga gag aaa cce eta etc ttc 
Lys Lys Arg Asp Leu Cys Asp His His Gly Glu Lys Leu Leu Leu Phe 
55 60 65 

f.^.? St^ ?" f^^ ^'^^ tgc gag egg tct 

Se 
85 



70 



461 



«»y ayy aaa guc ate cge cgg etc tgc gag egg tct cag 509 

Cys Lys Clu Asp Arg Lys Val He Cys Trp Leu Cys Glu Arg Ser Gin 

75 80 85 

gag cac egc ggt cac eac aca ggc ect cac gga gga agt att eaa gga 557 

Glu His Arg Gly His His Thr Gly Pro His Gly Gly Ser He Gin Gly 



605 



1385 



, , 50 95 100 

atg tea gga gaa act cea ggc agt ccc eaa gag get gaa gaa gga aga 

lol '^^'^ ll" '^^^ Arg 

gga gga age tgagaagctg gaagctgaea tcagagaaga gaaaacttce e54 
Gly Gly Ser 
120 

tggaagtatc aggtacaaac tgagagacaa aggatacaaa cagaatttga tcagcttaga 714 

agcatectaa ataatgagga gcagagagag ccgcaaagat tggaagaaga agaaaagaag 774 

aegctggata agtttgcaga ggctgaggat gagctagctc agcagaagea gttggtgaga 834 

gagctcatct cagatgttgga gtgtcggagt cagcggccaa caatggagcc gctgcaggac 894 

atgagtggaa teatgaaatg gagtgagacc tggaggccga aaaagccaaa aatggtctcc 954 

aagaaactga agactgtatt ccatgctcca gatctgagta ggatgctgcr aatgtttaga 1014 

ggaactgaca gctgcccggt gctaccgggc ggatgtcaca ctgaatteag tcaacctaaa 1074 

cttgaatckt gtcctttcag aagateagag acaagtgata tctgtgccaa Cttggccttt 1134 

tcagtgctat aattatggtg tkbttgggat ceeaatattt btcctsstgg gaaacactac 1194 

cgggaagtgg acgcgtccaa gaaaactgcc tggatcctgg gggtatactg tagaacatat 1254 

tcccgccata tgaagtatgt tgttagaaga tgtgcaaaty gtcaaaatbt ttacaccaaa 1314 

cacagacctc tatttggsta ctgggctata gggttacaga ataaatgtaa gtatggtgcc 1374 

<210> 58 
<211> 1497 
<212> DNA 
<213> Homo sapiens 
<220> 

<221> sig_pept:ide 
<222> 212. .268 
<223> Von Heijne matrix 

score 8.60000038146973 

seq LLWLALACSPVHT/TL 
<221> polyA_signal 
<222> 1465. .1470 
<221> polyA_sice 
<222> 1489. .1497 
<221> misc_feature 
<222> 958. .1110 
<223> homology 

id :W72124 

est 

<221> misc_feature 
<222> 1362. .1488 
<223> homology 

id :W72124 
est 

<221> misc_feature 
<222> 1202, .1312 
<223> homology 

id :W72124 
esc 

<221> misc^feature 
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<222> 1115. .1190 
<223> homology 

id :W72124 
est 

<221> misc_£eature 
<222> 1312. .1370 
<223> homology 

id :W72124 
est 

<221> misc^Ceature 
<222> 653 . .942 
<223> homology 

id :AA009415 
esc 

<221> misc^feacure 
<222> 454. .605 
<223> homology 

id :AA009415 
est 

<221> misc_feature 
<222> 598. .639 
<223> homology 

id :AA009415 
esc 

<221> misc_feature 
<222> 805. ,1032 
<223> homology 

id :AA088502 
esc 

<221> misc^feature 
<222> 633. .807 
<223> homology 

id :AA088502 
est 

<221> misc_feature 
<222> 598.7639 
<223> homology 

id :AA088502 
est 

<221> misc_feature 
<222> 564. .605 
<223> homology 

id :AA088502 
est 

<221> misc^feature 
<222> 653 . .807 
<223> homology 

id :AA181148 
est 

<221> misc^feature 
<222> 907. .1046 
<223> homology 

id :AA181148 
est 

<221> misc.feature 
<222> 475. .605 
<223> homology 

id :AA181148 
est 

<221> misc.feature 
<222> 598, .639 
<223> homology 

id :AA181148 
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est 

<221> misc_feature 
<222> 1069. ,1190 
<223> homology 

id :AA181149 
esc 

<221> misc.feacure 
<222> 1362. .1475 
<223> homology 

id :AA131149 
esc 

<221> misc^feacure 
<222> 1202. .1312 
<223> homology 

id :AA181149 
esc 

<221> misc^feacure 
<222> 1312. .1370 
<223> homology 

id :AA181149 
esc 

<300> 
<400> 58 

acccggcgcg ctggagcgcc ctccggccgc gcgcccgcgg ccgcccggcc cccccgacac 



60 



gcagacctcc anssagaaga cagagaagga gcnagcggcc acggaacggg ctggggccaa 120 

agaccgggcg cccgggagcc gaggcagcca ccgccccagc ccggccagcc ccctggaccc 180 

cgaggccgga ccccaccgcg acacacccac c acg egg aca ccc CCc aac ccc 232 

Mec Arg Thr Leu Phe Asn Leu 
-15 

ccc egg ccc gcc ccg gcc cgc age ccc gcc cac acc acc ccg Cca aag 280 
Leu Trp Leu Ala Leu Ala Cys Ser Pro Val His Thr Thr Leu Ser Lys 

-10 -5 1 

cca gac gcc asa aaa ccg ccc caa aga cgc cgc egg aga aga gcc age 328 
Ser Asp Ala Xaa Lys Pro Pro Gin Arg Arg Cys Trp Arg Arg Val Ser 
5 10 15 20 

ccc cag aca age egg cgc aar acc ggg gcc egg egg cgacggaccc 374 
Phe Gin He Ser Arg Cys Lys Thr Gly Val Trp Trp 

25 30 

caaagecgag agegeggctc ctgagcatcg cagccaccgc ceggcaaagg cecgggacag 434 

acactccgec ggggaegcac cgggccacgt cacCccacgg aacagccacg gccacgaegc 494 

caceaaggcc ccegggagca agcccacaca gaccccacec gcccggecgc agccgaagag 554 

acgcggcegc gagaegcccg aggccacggg cecccacgac gCggaceaag ggcggacgcg 614 

agcCgccagg aagcaegcea agggceegea caeagcgcec eggcecccgc ccgaggaccg 674 

gaeeeacgae gacecccgga aegceecaga eagcgaggat gagacagagg agccgagcaa • 734 

gaccgeggcc caggcggcaa agaaccagca cccegacggc eecgcggcgg aggccCggaa 794 

ccagecgeca agceagaage gcgcgggccc cacceacaCg cecacccact cggcegaggc 854 

eccgcaecag gcccggecgc cggccccccc ggceaccccg eccgccacca ccccegggae 914 

egaccagecg ggcacgccca cgcaeaagga gcccgagcag ccggcccccg CgcCggaCgg 974 

tctcagcccc atgacccacg actaccctac agcgcaccag cceggeccca acgcacccct 1034 

gccccgggtc cgagccegcg Cccaggcccc ggaceeggaa gcccaagcgg cgaagcaaaa 1094 

Cccecccggg gcecaacccc Catggcacgg accacgegac ecccaaggac gcecgcgagc 1154 

ccgccgccgg ggecaggcac acccagacac cgaadggaec acaggccccg ggaacggcgc 1214 

gggacagcca ggccccagag caccccctcg agcacaagaa gagccgcagc gggaggcacg 1274 

tcgcceecca cccaaccceg aagcecccgc aggcgegggc cggagccggc ccgggagccg 13 34 

ggcgecgggg eccccacyeg ggagccgggc cagggcecgg accacccyca egaccegccy 1394 

taggegggca ccgeggcetc cgeggtggac gcgccycccc ycaagccacg gagcgagcga 1454 

gcaggcgcga aacacaggcc eccactccgc CCgcaaaaaa aaa idQi 
<210> 59 
<211> 1570 
<212> DNA 
<2 13> Homo sapiens 
<220> 

<221> sigjepcide 
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<222> 147. .248 

<223> Von Heijne matrix 

score 4.30000019073486 

seq QLFAFLNLLPVEA/DI 
<221> polyA^signal 
<222> 1538. .1543 
<221> polyA^site 
<222> 1558. .1570 
<221> misc.feature 
<222> 466. .968 
<223> homology 

id :AA506103 

esc 

<221> misc_feacure 
<222> 142. .664 
<223> homology 

id :AA237i05 
est 

<221> misc_feature 
<222> 114, .269 
<223> homology 

id :AA317201 
est 

<221> misc_feacure 
<222> 2. .122 
<223> homology 

id :AA317201 
esc 

<221> misc_feature 
<222> 401 . .443 
<223> homology 

id :AA317201 
est 

<221> misc_feature 
<222> 103. .385 
<223> homology 

id :T80259 
est 

<221> misc_feature 
<222> 21. .120 
<223> homology 

id :T80259 
est 

<221> misc_feature 
<222> 109.. 459 
<223> homology 

id :N32697 
est 

<221> misc_feacure 
<222> 45. .87 
<223> homology 

id :N32697 
est 

<221> misc_feature 
<222> 92. .122 
<223> homology 

id ;N32697 
est 

<221> misc_feature 
<222> 1220. .1409 
<223> homology 

id :AA449621 
esc 
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<221> misc_feature 
<222> 928. .1092 
<223> homology 

id :AA4C9621 
est 

<221> misc_feature 
<222> 1178. .1222 
<223> homology 

id :AA449621 
est: 

<221> misc^feacure 
<222> 1220. .1545 
<223> homology 

id :N34685 
est 

<221> misc_feature 
<222> 1168. .1222 
<223> homology 

id :N34685 
est 

<221> misc_feature 
<222> 1220. .1545 
<223> homology 

id :N22990 
est 

<221> misc_feature 
<222> 1178. .1222 
<223> homology 

id :N22990 
est 

<221> misc^feature 
<222> 114 . .325 
<223> homology 

id :AA330462 
est 

<221> misc_feature 
<222> 18. .122 
<223> homology 

id :AA330462 
est 

<221> ,misc_feature 
<222> 135.. 475 
<223> homology 

id :HUMEST5H12 
est 

<300> 
<400> 59 

agccgtccct gctagtactc cgggctgtgg gggtcggtgc ggatattcag tcatgaaatc 60 
agggtaggga cttctcccgc agcgacgcgg ctggcaagac tgtttgtgtt gcgggggccg 120 
gaacttcaag gtgattttac aacgag atg ctg etc tec ata ggg atg etc atg 173 

Met Leu Leu Ser lie Gly Met Leu Met 
-30 

ctg tea gee aea caa gtc tac ace ate ttg act gtc cag etc ttt gca 221 
Leu Ser Ala Thr Gin Val Tyr Thr lie Leu Thr Val Gin Leu Phe Ala 
"25 -20 -15 

ttc tta aae eta ctg cct gta gaa gca gac att tta gca tat aac ttt 269 
Phe Leu Asn Leu Leu Pro Val Glu Ala Asp He Leu Ala Tyr Asn Phe 

-5 1 5 

gaa aat gca tet cag aea ttt gat gac etc cec gca ara ttt ggt tat 317 
Glu Asn Ala Ser Gin Thr Phe Asp Asp Leu Pro Ala Xaa Phe Gly Tvr 

3-0 15 20 

aga ctt eca get gaa ggt tta aag ggt ttt tta att aac tea aaa eca 365 
Arg Leu Pro Ala Glu Gly Leu Lys Gly Phe Leu He Asn Ser Lys Pro 
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25 30 35 

gag aac gcc Cgc gaa ccc ata gtg cct cca cca gta aaa gac aat tea 413 
Glu Asn Ala Cys Glu Pro He Val Pro Pro Pro Val Lys Asp Asn Ser 
40 45 50 55 

tec ggc act ttc ate gtg tta att ara ara etc gat tgt aat tec gat 461 
Ser Gly Thr Phe lie Val Leu He Xaa Xaa Leu Asp Cys Asn Phe Asp 

60 65 70 

aca aag get cca aat gca cag aga gca gga tac aag gca gee ata get 509 
lie Lys Val Leu Asn Ala Gin Arg Ala Gly Tyr Lys Ala Ala He Val 

75 80 85 

cae oat get gat tct gat gac etc act age atg gga tec aac gac att 557 
His Asn Val Asp Ser Asp A3p Leu He Ser Met Gly Ser Asn Asp He 

90 95 100 

gag gta cca aag aaa att gac att cca tct gtc ttc acc ggc gaa tea 605 
Glu Val Leu Lys Lys He Asp He Pro Ser Val Phe He Gly Glu Ser 

105 110 115 

cca get age cct ccg aaa gat gaa ccc aca tak gaa aaa ggg ggc cae 653 
Ser Ala Ser Ser Leu Lys Asp Glu Phe Thr Xaa Glu Lys Gly Glv His 
120 125 130 135 

ett ate tta gtt cca gaa ttt agt etc ccc ccg gaa Cac tac cca acc 701 
Leu He Leu Val Pro Glu Phe Ser Leu Pro Leu Glu Tyr Tyr Leu He 

140 145 150 

ccc etc ccc acc acr gcg ggc ate cgt ccc acc ccg aca gee act ccc 749 
Pro Phe Leu He Xaa Val Gly He Cys Leu He Leu He Val He Phe 

155 160 165 

atg acc aca aaa ccg Ccc agg gac aga cac aga get aga aga aac aga 797 
Met He Thr Lys Leu Ser Arg Asp Arg His Arg Ala Arg Arg Asn Arc 

170 175 180 

ett cgt aaa gat caa ctt aag aaa ctt ccc gca cac aaa ttc aag aaa 845 
Leu Arg Lys Asp Gin Leu Lys Lys Leu Pro Val His Lys Phe Lys Lys 

185 190 195 

gga gac gag cac gac gca Cgc gcc acc Cgc ccg gac gag cac gaa gac 893 
Gly Asp Glu Tyr Asp Val Cys Ala He Cys Leu Asp Glu Tyr Glu Asp 
200 205 210 215 

gga gac aaa ccc aga acc ccc ccc tgt tec cat gcc cac cae cgc aag 941 
Gly Asp Lys Leu Arg He Leu Pro Cys Ser His Ala Tyr His Cys Lys 

220 225 230 

cgc gca gac ccc egg cca acc aaa acc aaa aaa acc cgc cca gcg cgc 989 
Cys Val Asp Pro Trp Leu Thr Lys Thr Lys Lys Thr Cys Pro Val Cys 

235 240 245 

agg caa aaa gcc get cct tcC caa ggc gac Cca gac cct gac aca gac 1037 
Arg Gin Lys Val Val Pro Ser Gin Gly Asp Ser Asp Ser Asp Thr Asp 

250 255 260 

agt agt caa gaa gaa aat gaa gtg aca gaa cat acc cct tta ctg aga 1085 
Ser Ser Gin Glu Glu Asn Glu Val Thr Glu His Thr Pro Leu Leu Arg 

265 270 27.5 

cct tta gnc ttc tgc cag tgc cca rgt cam ttt ggg get tta ntc gga 1133 
Pro Leu Xaa Phe Cys Gin Cys Pro Xaa Xaa Phe Gly Ala Leu Xaa Gly 
280 285 290 295 

ant ccc get cac ant cag aak cat gac aga aCe ate cag ace asc gag 1181 
Xaa Pro Ala His Xaa Gin Xaa His Asp Arg He He Gin Thr Xaa Glu 

300 305 310 

gaa gac gac aac gaa gac acc gae age agt gat gca gaa gaa 1223 
Glu Asp Asp Asn Glu Asp Thr Asp Ser Ser Asp Ala Glu Glu 
315 320 325 

gaaeatgatg tcgtggtcea gtcgcagcec aacggcgaac gggattacaa 1283 
catagcaaat actgtctgae ecccagaaga cgaccggtcc aCCteccttt aaaatgatta 1343 
ggtatatact gtaatttgat cttctgctcc ettaaaagat tcytgtagaa ataacttatt 1403 
tttcagtact ytacagttta atcaaattac tgaaaeagga ctctcgacyc ggtatttate 1463 
tgccaagaat atacttcatt cactaataat agactggcgc tgtaacccaa gcatcaatte 1523 
agctyttytt ttggaatgaa agtatagcea aaacaaaaaa aaaaaaa 5*=*'=*=""= J"3 
<210> 60 i^/y 
<211> 1022 
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<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig^peptide 

<222> 112. .237 

<223> Von Heijne matrix 

score 7.19999980926514 
seq ILFSLSFLLVriT/FP 
<221> polyA^signal 
<222> 976. .981 
<221> polyA,sice 
<222> 1010. .1022 
<300> 
<400> 60 



aatactttct cccctccccc cccccaagca catri-rT^^^*. 

«ccc=,.,= cc,„.«,. „,cc..n: niiiitiii rnr«r 

Hi SI III III lit III III - - - - «c 

.-40 .35 Glu Asn Phe Val Gly 

gcc aac aac aaa egg cct ggc ota ror Z^'' "25 
val Asn Asn Lys Arg Leu ITy vTi Zl S.I S 

-20 fe Phe Ser Leu 

cct etc ccg ctg gcg acc atC acc tec ccc ^ 
ser Phe Leu Leu Val He lie Thr pJe Pro lie III T 

-5 [ ■'■'•^ lie Trp Met Cys 

ctg aag ate aet aag gag tac oan r.«r .. ^ 

c„ ne a. .yl 1.1 ^l III III lit Z III III III Z 

cgc acc caa gcc gac aaa gcc aag ggg cca nnr It 

n. si„ .,p III III lit III III 'dl lit 

p" III III III III III lit III z «ca II 

vai Lys val Asp Leu Arg Thr Val Thr Cys 
Z ip III l^. -I - - - - .J ^c. 

ie ?s= J- £ - j« |« 

gga cga gaa gag ate gcc cat aac ^ ^20 
Gly Arg Glu Glu He Ala hL Ser xH Til rll r'" ^"'^ ^^'^ 
125 ^^"^ ^eu Asp Asp Ala 

acc gaa ctg tgg ggg ate egg gtg gcc cal ntr. 
Thr Glu Leu Trp Gly He A^g U HI Val Tin ill T"" 
egg ate ccc gtg cag tto can ► 150 
Arg lie Pro ?a? Til IZ Til 1% iTr Me? HI If 

155 ^^'^ Ala Glu Ala Glu Ala 

acc egg gaa gcg aga gcc aag gcc ctt flr« 

ox„ ;j c„ „. 

get tec aaa tec ctg aag tea err 

se. ... se. .vl S« ?S n= t^l - - ccc .3, 

aca get etc cag ctg cgc tac etg cag acc III 

9 cag acc ttg age aeg gta gee acc 885 



60 
117 



165 
213 
261 
309 
357 
405 
453 
501 
549 
597 
645 
693 
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56 

lie Ala Leu Gin Leu Arg Tyr Leu Gin Thr Leu Ser Thr Val Ala Thr 

205 210 215 

gag aag aac tec acg att gtg tec cct ctg ccc atg aat ata eta gag 
Glu Lys Asn Ser Thr He Val Phe Pro Leu Pro Met Asn lie Leu Glu 

220 225 230 

ggc att ggt ggc gtc age tat gat aac cac aag aag ett cca aat aaa 981 
Gly He Gly Gly Val Ser Tyr Asp Asn His Lys Lys Leu Pro Asn Lys 

235 240 245 

gee tgaggtcccc ttgcggtagc cagctaaaaa aaaaaaaa 1022 
Ala 

<210> 61 
<211> 615 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sig_peptide 

<222> 239. .316 

<223> Von Heijne matrix 

score 3.90000009536743 

seq ITWVSLFIDCVMT/RK 
<221> polyA^signal 
<222> 586. .591 
<221> polyA^site 
<222> 603. .615 
<221> misc.feature 
<222> 341. .574 
<223> homology 

id :AA453275 

est 

<221> misc_feature 
<222> 174. .332 
<223> homology 

id :AA453275 
est 

<221> misc_feature 
<222> 85. .171 
<223> homology 

id :AA453275 
est 

<221> misc_feature 
<222> 341. .574 
<223> homology 

id :AA149631 
est 

<221> misc_£eature 
<222> 170. .339 
<223> homology 

id ;AA149631 
est 

<221> misc.feature 
<222> 43 . .123 
<223> homology 

id :AA149631 
est 

<221> misc_feature 
<222> 88. .339 
<223> homology 

id :AA588414 
est 

<221> misc.feacure 
<222> 341. .574 
<223> homology 

id :AA588414 
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est 

<221> misc^feacure 
<222> 1. .345 
<223> homology 

id :AA156847 
est 

<221> misc^feature 
<222> 342. .414 
<223> homology 

id :AA156847 
est 

<221> misc_feature 
<222> 341. .574 
<223> homology 

id :AA501739 
est 

<221> misc_feature 
<222> 110. .339 
<223> homology 

id :AA501739 
est 

<221> misc_feature 
<222> 341. .574 
<223> homology 

id ;AA131792 
est 

<221> misc.feature 
<222> 153. .259 
<223> homology 

id :AA131792 
est 

<221> misc_feature 
<222> 259, .339 
<223> homology 

id tAA131792 
est 

<221> misc_feature 
<222> 59. .338 
<223> homology 

id :AA131842 
est 

<221> misc_feature 
<222> 344. .415 
<223> homology 

id :AA131842 
est 

<221> misc_feature 
<222> 400. .434 
<223> homology 

id :AA131842 
est 

<221> misc.feature 
<222> 341. .574 
<223> homology 

id :AA152042 
est 

<221> misc_feature 
<222> 183. .339 
<223> homology 

id :AA152042 
est 

<300> 
<400> 61 
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atctctgaag aagaagaagt cgaatttacc agtgtgcctg tcccagagtt tgcagatagt 

gatcctgcca acattgttca tgactttaac aagaaactta cagcctattt agatctcaac 120 
ccggataagt gctatgtgat ccctctgaac acttccattg ttatgccacc cagaaaccta 180 
ctggagttac ttattaacac caaggccgga acctatttgc ctcagtccca tctgatcc 238 

m'^ c^^ lu^ ."^ ""^^ ^'"^ ^cc egg 286 

Met Ser Thr Trp Leu Leu Leu lie Ala Leu Lys Thr Leu lie Thr Trp 
-25 -20 



-15 



gcc tec tea ttc ate gac tgt gcc atg aca agg aaa etc aca aac tgc 334 
Val Ser Leu Phe lie Asp Cys Val Met Thr Arg Lys Leu Thr Asn Cys 
-10 -5 1 2 

aac get aga gaa act acc aaa ggc act cag aaa cgc gaa gcc age aac 382 
A3n Ala Arg Glu Thr He Lys Gly He Gin Lys Arg Glu Ala Ser Asn 

10 15 20 

tgt ttc gca ate egg cat ttt gaa aac aaa ttt gcc gcg gaa act tta 430 
Cys Phe Ala He Arg His Phe Glu Asn Lys Phe Ala Val Glu Thr Leu 

25 30 35 

act tgt tct tgaacagtca agaaaaacat tattgaggaa aattaatatc 47Q 
He Cys Ser 
40 

aeagcataac eccaeccttc aeattttgtg cagtgattat tttttaaagt ettettteat 539 
gcaagcagca aacagggccc caecaccctt teatcteact aattcaacta aaaccactae 599 
cecaaaaaaa aaaaaa 
<210> 62 
<211> 804 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sigjepcide 
<222> 157. .345 
<223> Von Heijne matrix 
score 3.5 

seq GLVCAGLADMARP/AE 
<221> polyA^signal 
<222> 771. .776 
<221> polyA_site 
<222> 791. .804 
<221> misc.feature 
<222> 244 . ,789 
<223> homology 

id :AA576425 

est 

<221> misc_feature 
<222> 286. .790 
<223> homology 

id :AA236527 
est 

<221> misc.feature 
<222> 287 . .790 
<223> homology 

id :AA435919 
est 

<221> mise^feature 
<222> 520. .790 
<223> homology 

id :AA165350 
est 

<221> mise_feature 
<222> 389, .522 
<223> homology 

id :AA165350 
est 

<221> misc_feature 
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<222> 336. .386 
<223> homology 

id :AA165350 
esc 

<221> misc^feature 
<222> 326. .790 
<223> homoLogy 

id :AA490322 
est 

<221> misc_feacure 
<222> 326. ,790 
<223> homoLogy 

id ;AA490310 
est 

<221> misc.feature 
<222> 515. .780 
<223> homology 

id :AA164559 
esc 

<221> misc^feacure 
<222> 325. ,522 
<223> homology 

id :AAi64559 
est 

<221> misc_feacure 
<222> 350. .790 
<223> homology 

id :AA427895 
esc 

<221> misc_feature 
<222> 378 , .790 
<223> homology 

id :AA532390 
esc 

<221> misc_feature 
<222> 186. .382 
<223> homology 

id :AA082259 
esc 

<221> misc_feature 
<222> 61. .141 
<223> homology 

id :AA082259 
est 

<221> misc_feature 
<222> 426. .478 
<223> homology . 

id :AA082259 
est 

<221> misc_feature 
<222> 29. .61 
<223> homology 

id :AA082259 
est 

<221> misc.feature 
<222> 389. .790 
<223> homology 

id :AA157009 
est 

<221> misc^feature 
<222> 425. .790 
<223> homology 

id :AA034912 
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est 

<221> misc_f eature 
<222> 186. .430 
<223> homology 

id :AA428006 
est 

<221> misc^feature 
<222> 59. .132 
<223> homology 

id :AA428006 
est 

<300> 
<400> 62 

aacagcgggc agggaaagcc gcgggaaggg taccccaggc gagaggcgga cgcgagtcgt 60 
cgtggcagga aaagtgacta gctccccttc gccgtcagcc agggacgaga acacagccac 120 
gctcccaccc ggctgcchaa ggatcccccg gcggcg atg teg gcc gcc ggt gcc 174 

Met Set Ala Ala Gly Ala ' 
-60 

cga ggc ctg egg gcc acc tac eac egg etc etc gat aaa gtg gag ctg 222 
Arg Gly Leu Arg Ala Thr Tyr His Arg Leu Leu Asp Lys Val Glu Leu 

-55 -50 -45 

atg etg ecc gag aaa ttg agg ecg ttg tac aac cat eca gca ggt ccc 270 
Met Leu Pro Glu Lys Leu Arg Pro Leu Tyr Asn His Pro Ala Gly Pro 

-40 -35 -30 

aga aca gtt ttc ttc tgg get eca att atg aaa tgg ggg ttg gtg tgt 318 
Arg Thr Val Phe Phe Trp Ala Pro lie Met Lys Trp Gly Leu Val Cys 
"25 -20 -15 -10 

get gga ttg get gat atg gcc aga ect gca gaa aaa ett age aca get 366 
Ala Gly Leu Ala Asp Met Ala Arg Pro Ala Glu Lys Leu Ser Thr Ala 

-5 1 5 

caa tet get gtt ttg atg get aca ggg ttt att tgg tea aga tac tea 414 
Gin Ser Ala Val Leu Met Ala Thr Gly Phe He Trp Ser Arg Tyr Ser 

10 15 20 

ett gta att att ecg aaa aat tgg agt ctg ttt get gtt aat ttc ttt 462 
Leu Val He He Pro Lys Asn Trp Ser Leu Phe Ala Val Asn Phe Phe 

25 30 35 

gtg ggg gca gca gga gcc tct cag ett ttt cgt att tgg aga tat aac 510 
Val Gly Ala Ala Gly Ala Ser Gin Leu Phe Arg lie Trp Arg Tyr Asn 
40 45 50 55 

caa gaa eta aaa get aaa gca eac aaa taaaagagtt cctgatcace 557 
Gin Glu Leu Lys Ala Lys Ala His Lys 
60 

tgaacaatct agatgtggac aaaaccattg ggacetagtt tattatttgg ttattgataa 617 
ageaaagcta actgcgtgtt tagaaggcac tgtaaetggt agctagttct tgattcaata 677 
gaaaaatgea geaaactttt aataacagtc tetctacatg acttaaggaa cttatctatg 737 
gatattagta acatttttct accatttgtc cgtaataaaa catacttgct cgtaaaaaaa 797 
aaaaaaa 
<210> 63 
<211> 792 
<212> DNA 
<213> Homo sapiens 
<220> 

<221> sig^eptide 
<222> 194. .253 
<223> Von Heijne matrix 

score 12.3999996185303 

seq ALLLGALLGTAWA/RR 
<221> polyA.signal 
<222> 768. .773 
<221> polyA_site 
<222> 780. .792 
<221> mise.feature 
<222> 154. .428 



804 
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id :AA357230 
est 

<300> 
<400> 67 



70 



agggactccc ggccccgccg gcgtggacgt ttgtggcggg gcgtgccggc ccgcgctctc 60 

agaactgtgc CgggaaggaC ggcagggcga ccggggctca cccccgcacc gtCgtaggac 120 

ccggggcagg gccccgagcc cgcgggagct gccccacgcg gccccgcccc gccaacggcc 180 

Ogacggcgga gacgaaggac gcagcgcaga Cgtcggtgac ctccaaggat gcggctgtga 240 

ccctcacccg ggaggagcgg agacagccgg acccggccca gaggaccccg caccgagagg 300 

cgatcgggcc cccaaaccag agccggccca cccgccagag cacgggcagg agccgcggac 360 

agcgaagaga ggccccccac acg cca ccc gcg cag age etc act ctt gtt gcc 413 

Met Leu Pro Val Gin Ser Phe Thr Leu Val Ala 
-80 



cag 


get 


oga 


gtg 


cag 




cgc 


cac 


etc 


Gin 


Ala 


Gly Val 




Trp 


Arg 


His 


Leu 






-70 










-65 




ccc 


gag 


etc 


aag 


gga 


tec 


tec 


tgc 


etc 


Pro 


Glu 


Phe 


Lys 


Gly 


Phe 


Ser 


Cys 


Leu 




-55 










-50 




tac 


agg 


cgc 


cea 


cca 


cca 


tgc 


ccg 


get 


Tyr Arg 


Arg 


Pro 


Pro 


Pro 


Cys 


Pro 


Ala 


-40 










-35 




gag 


acg 


ggg 


etc 


cac 


cac 


gtc 


ggc 


cag 


Glu 


Thr 


Gly 


Leu 


His 


His 


Val 


Gly Gin 










-20 










tea 


cgt 


age 


cca 


ccc 


gcc 


CCt 


gcc 


tee 


Ser Cys 


Ser 


Pro 
-5 


Pro 


Ala 


Ser 


Ala 


Ser 


gtg 


age 


cac 


gtg 


ccc 


ggc 


aaa 


aaa 


1 

aaa 


Val 


Ser 


His 


Val 


Pro 


Gly 


Lys 


Lys 


Lys 




10 










15 




aat 


cca 


aga 


aaw 


Ctg 


ccg 


acg 


gra 


aca 


Asn 


Leu 


Arg 


Xaa 


Leu 


Leu 


Thr 


Xaa 


Xle 


25 










30 







-15 









75 






cca ctg 


caa 


cec 


ccg 


ccc 


461 


Ser Leu 


Gin 


Leu 


Leu 


Pro 






-60 










etc ccg 


age 


age 


tgg 


gat 


509 


Leu Pro 


Ser 


Ser 


Trp 


Asp 




-45 












tec tec 


gca 


ttt 


tta 


gta 


557 


Phe Phe 


Val 


Phe 


Leu 


Val 




-30 








-25 




ggt ccc 


gaa 


etc 


ccg 


ace 


605 


Gly Leu 


Glu 


Leu 


Leu 


Thr 










-10 






age gcc 


gcg 


act 


aca 


ggc 


653 


Ser Ala 


Ala 
5 


He 


Thr 


Gly 




ccc aag 


gtt 


gaa 


aag 


aaa 


701 


Leu Lys 


Val 


Glu 


Lys 


Lys 





20 



754 



35 

ggaacgaaaa aaceaaaaaa aaaaaaaaa ^oi 
<210> 68 ^^"^ 
<211> 996 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sig^pepcide 

<222> 140. .205 

<223> Von Heijne maCrix 

score 5.90000009536743 

seq IILGCLALFLLLQ/RK 
<221> polyA_signal 
<222> 965. .970 
<221> polyA.site 
<222> 984 . .996 
<221> misc_feature 
<222> 676. ,959 
<223> homology 

id :AA399103 

est 

<221> misc^feacure 
<222> 609. .679 
<223> homology 

id :AA399103 
esc 

<221> misc_feaeure 
<222> 225. .433 
<223> homology 

id ;AA398040 
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71 

esc 

<221> misc^feature 
<222> 433 . .563 
<223> homology 

id :AA398040 
esc 

<300> 
<400> 68 

tllTn^.t.^ aaggagagcc gcaaaagccg cagcagaaag gtcgggagtc ccgacaggtt 60 
ccgcagccca cagaaaagaa gcaagggacg gcaggaccgc cccacactct cctgctcctg 120 
oaaggcgccg gacaaaaac acg gaa cca act tec cca aca gcg act a?a ate 172 

Met Glu Leu lie Set Pro Thr Val He He He 
-20 . 
ccg ggc tgc ctt ^gct etg tte cca etc etc cag egg aaa aat tt-n nrm 
Leu Gly Cys Leu Ala Leu Phe Lou Leu Leu Gin Arg III til Z 
-10 -5 I 



220 
268 
316 



aga ccc ccg cgc acc aag ggc tgg acc ccc tgg att gga gcc gga tec 
Arg Pro Pro Cys He Lys Gly Trp He Pro Trp He Gly ?al lly III 

15 20 
gak cct ggg aaa gcc cct cca gaa ctt ata gag aaa gca aaa ate aao 
Xaa Phe Gly Lys Ala Pro Leu Glu Phe lie GlS Lys III A?g Tie Lys 

25 30 32 

gca cgc ggc cgc ggc ava egg ggc ccc cag agg aga caa cgc tec ccc 3Sd 
val cys Gly Arg Gly Xaa Arg Gly Leu Gin A^g Arg Gin ^ys P^e Le^ 

40 45 5Q 

ttt taaactttct ctcattgact ettaagtgea gggctagaac acggggaaca 



p^^ --w««yuyv-a yggccagaac acggggaaca 417 

cctcaaacta aaggatecag temtytctga aktcetctac tsacrrttra 477 
eaacaatatc ctgtgcaaaa ttttgcgaaa gaaatgaaac acaactgcmg cgtgcatcga 537 
catctttgga agcagagatt aacyyttegc atttttaett cmtegaagt? aag?"caa^ 597 
laSt^cL'! aytgggaaag ataaagtgta atcelat"a 111 

^rJ"?^^ aacgagtaat tccgcateea aaytggagtt aacaccaaag tattgtaeaa 717 
cLrrL?" gtaeaeaata gaeaggctyt gtatttttag ctgaegttgt 777 

taataaat« catttteamt aeggceegaa gagamcagta at?eteet?g 837 

ttttgtettg aaagtatett ttaaatgtyt gagcaettta aggaacagae 897 
eettattaat gtyttctaag ttttatteaa tttccagtca caaatatttt atggtatttg 957 
accgtycaat aaatttgtat gatattaaaa aaaaaaaaa yycdutug ^d/ 

<210> 69 
<21I> 657 
<212> DNA 
<213> Homo sapiens 
<220> 

<221> sig_pepcide 

<222> 183. ,338 

<223> Von Heijne matrix 

score 3.79999995231628 

seq VMLETCGLLVSLG/QS 
<221> polyA.signal 
<222> 620. .625 
<221> polyA_site 
<222> 644. .657 
<221> mise_feature 
<222> 207. .263 
<223> homology 

id :AA357230 

est 

<300> 
<400> 69 



agggacttcc ggcctcgctg gcgtggacgt ttgtggtggg gcgtgttggt ccocactctc 
agaactgtge tgggaaggat ggtagggcga ctggggclea ce?c?gca?c gt?gSgSae 
ccggggtagg gttttgagcc egtgggagct qccccLfrr/r rJtlZ Z . «^^Sr"99ac 
on am rr^Z y-yyyayt-u gccccacgcg gcctegtcet gccaacggtc IRQ 

gcg gag acg aag gac gca gcg cag atg ttg gcg acc ttc aaa oli 
Met Ala Glu Thr Lys Asp Ala Ala Gin Hel Leu ?hr He Lys 



60 
120 
180 
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323 



371 



419 



467 



72 

-50 -45 _4o 

gac gcg get gcg acc ctt acc egg gag gag tgg aga cag eta cac ceo IT^ 
ASP Val Ala Val Thr Phe Thr Arg Glu Glu T^p Arg Gin L^u Lp Leu 

-35 -30 
gcc cag agg acc ctg tac cga gag gcg atg ctg gag acc cgc ggg etc 
Ala Gin Arg Thr Leu Tyr Arg Glu Val Met Leu Glu Thr Cys Gly Leu 

■20 -15 
ccg get tea eca ggg caa age acc egg ccg cat ata aca gaa aac cag 
Leu val Ser Leu Gly Gin Ser He Trp Leu His lie Thr Slu Asn Gin 

ate aaa ctg gcc tea cct gga agg aaa tec acc aac ccg ccc gac gag 
He Lys Leu Ala Ser Pro Gly Arg Lya Phe Thr Asn Ser Pro Asp Glu 

15 20 25 

aag ccc gag gcg egg ctg get cca ggc ccg ccc ggc gcc gca gcc cag 
Lys Pro Glu val Trp Leu Ala Pro Gly Leu Phe Gly Ala Ala Ala Gin 

30 35 40 

tgacgccacc aaggacgccc Cggccccccg tccccccccc CCggcccagg cccctggacc 527 
gcccceaggc cggcccccca Cagggacgcc gggcgccgca gceccgaclg gggeagLgg 587 
aaaaaaSaa ctcecacccc ggaacaaacg eccccccccc acaacgagaa 

<210> 70 ^^"7 
<211> 416 
<212> DMA 

<213> Homo sapiens 
<220> 

<221> sigjeptide 

<222> 140. .205 

<223> Von Heijne matrix 

score 5.90000009536743 

seq IlLGCLALFLLLQ/RK 
<221> polyA_signal 
<222> 383. .388 
<221> polyA_site 
<222> 405. .416 
<221> misc.feacure 
<222> 225. .316 
<223> homology 

id :AA398040 

esc 

<300> 
<400> 70 

ccataar^^^ aaggagagct gcaaaagttg cagcagaaag gttgggagtc ccgacaggtt 60 
^ cagaaaagaa gcaagggacg gcaggactgt tccacacttt tctgctcccg 120 
gaaggtgctg gacaaaaac atg gaa eta att tec cca aca gtg att a?a a" 172 

Met Glu Leu He Ser Pro Thr Val He He He 
-20 

ctg ggt tgc ctt get ctg ttc tta etc ctt cag egg aag aat ttg cge 
Leu G y cys Leu Ala Leu Phe Leu Leu Leu Gin A?g Lys As^ ^eu Arg 

-5 1 5 

aga ccc ccg tgc ate aag ggc tgg att cct tgg att gga gtt gga ttt 
Arg Pro Pro Cys He Lys Gly Trp He Pro Trp He Sly Vl ??y pSe 

^0 15 20 

nt^ "^^^ ata gag aaa gca aga ate aad 

Glu Phe Gly Lys Ala Pro Leu Glu Phe He IlS Lys Ala A?g He Lys 

tat gga cca ata ttt aca gtc ttt get atg gga aac ega atg acc ttt 
Tyr Gly Pro He Phe Thr Val Phe Ala Me? G?y Asn J?g Se? ?hr pSe 
^0 45 50 

Ja5 ?hr A?? "n ""^^^"'^ " ^ 

55 60 
<210> 71 
<211> 543 



220 
268 
316 
364 
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<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig_peptide 

<222> 129. .176 

<223> Von Heijne matrix 

score 4.80000019073486 

seq SLFIYIFLTCSNT/SP 
<221> polyA_signal 
<222> 513. .518 
<221> polyA^sice 
<222> 530. .543 
<221> misc_£eacure 
<222> 264. .500 
<223> homology 

id :AA534039 
est 

<221> misc_feature 
<222> 205. .315 
<223> homology 

id :T82645 
est 

<221> misc_feature 
<222> 295.7382 
<223> homology 

id :T82645 
est 

<221> misc.feature 
<222> 375. .405 
<223> homology 

id :T82645 
est 

<300> 
<400> 71 

actgtcccat tcctccccct acaacacaca cacctttcag gcagggasgn gatgagcttc 60 
a^o^'^'r"/"'"^^^^" gccacatcct aacatasgta tcta?tgaaa a^aagclgc 12 
gtgtatct atg att ata tct ctg ttc ate tat ata ttt ttg aca tgt age 170 
Met lie He Ser Leu Phe He Tyr He Phe Leu Thr Cys Ser 
-15, -10 ,5 

aac acc tct cca tct tat caa gga act caa etc ggt ctg ggt etc cce 218 
Asn Thr Ser Pro Ser Tyr Gin Gly Thr Gin Leu G?y Leu Gil Leu Pro 

ITr r?^ ^^^^ "9 tgc tgc agg 266 

ser Ala Gin Trp Trp Pro Leu Thr Gly Arg Arg Met Gin Cys Cys Arg 

: ^° 25 30 

eta ttt tgt ttt ttg tta caa aac tgt ctt ttc cct ttt cce etc cac 314 
Leu Phe cys Phe Leu Leu Gin Asn Cys Leu Phe Pro Phe Pro Leu His 

35 40 45 

ctg att cag cat gat ecc tgt gag ctg gtt etc aca ate tec too oac 2^0 
Leu lie Gin His Asp Pro Cys Glu Leu Val Leu Thr "e Ser S Asp 

55 go 
egg get gag gca ggg get teg etc tat tct cce taaceataet qtctteettt 415 
Trp Ala Glu Ala Gly Ala Ser Leu Tyr Ser Pro gccttcettt 415 

65 70 
cccccttgcc acttagcagt tatcccccca gctatgcctt ctccctccct cccttoecct 475 
aa^:::::" ^«:9cc"att tatgetgcaa atataacatt aaaetatcaa gtgl^S 535 
<210> 72 543 
<211> 605 
<212> DNA 
<213> Homo sapiens 
<220> 

<221> sig_jpeptide 
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<222> 285 . ,341 

<223> Von Heijne matrix 

score 5.59999990463257 

seq PTLCVSSSPALWA/AS 
<221> polyA_signal 
<222> 575, .580 
<221> polyA_site 
<222> 592. .605 
<221> misc^f eature 
<222> 53. .296 
<223> homology 

id :W07033 

esc 

<221> misc.feature 
<222> 348. .432 
<223> homology 

id :W07033 
est 

<221> miscfeature 
<222> 435. .497 
<223> homology 

id ;W07033 
est 

<221> misc_eeature 
<222> 293. ,337 
<223> homology 

id :W07033 
esc 

<221> misc_feature 
<222> 521. .560 
<223> homology 

id :W07033 
est 

<221> misc_feature 
<222> 489. .520 
<223> homology 

id :W07033 
est 

<221> misc_feature 
<222> 15. .337 
<223> homology 

id :AA151004 
est 

<221> misc^feature 
<222> 348.7412 
<223> homology 

id :AA151004 
est 

<221> misc_feature 
<222> 434. .485 
<223> homology 

id :AA151004 
est 

<221> misc_feature 
<222> 83 , .324 
<223> homology 

id :AA476506 
est 

<221> misc_feature 
<222> 347. .560 
<223> homology 

id :AA476506 
est 
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75 



<221> misc^featUre 
<222> 16. -.347 
<223> homology 

id :W56567 
est 

<221> misc_feature 
<222> 350, .405 
<223> homology 

id :W56567 
esc 

<221> misc_feacure 
<222> 433. ,470 
<223> homology 

id :W56567 
esc 

<221> misc^feacure 
<222> 15. .296 
<223> homology 

id :AA147584 
esc 

<221> misc^feacure 
<222> 348. .421 
<223> homology 

id :AA147584 
esc 

<221> misc_feacure 
<222> 293. .337 
<223> homology 

id :AA147584 
esc 

<221> misc^feacure 
<222> 419. .453 
<223> homology 

id :AA147584 
est 

<221> misc_feature 
<222> 2 . .338 
<223> homology 

id :AA281959 
est 

<221> misc_feature 
<222> 350. .432 
<223> homology 

id :AA261959 
est 

<300> 
<400> 72 




60 
120 
180 
240 
296 



344 



394 



454 
514 
574 
605 
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<210> 73 
<211> 864 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sig_pept:ide 

<222> 136. .444 

<223> Von Heijne matrix 

score 4.90000009536743 
seq VYAFLGLTAPSGS/KE 

<221> polyA^signaL 

<222> 835. .840 

<221> polyA_3lce 

<222> 851 . .864 

<221> misc_feacure 

<222> 222. .456 

<223> homology 

id :AA136758 
est 

<221> misc_feature 
<222> 557, .648 
<223> .homology 

id :AA136758 
est 

<221> misc^feature 
<222> 501, .571 
<223> homology 

id :AA136758 
est 

<221> mi3c_feature 
<222> 130. .456 
<223> homology 

id :AA393612 
est 

<221> misc.feature 
<222> 88 . . 130 
<223> homology 

id :AA393612 
est 

<221> misc_feature 
<222> 501, .538 
<223> homology 

id :AA393612 
est 

<221> misc^feacure 
<222> 130. .458 
<223> homology 

id :R59039 
est 

<221> misc_feature 
<222> 71. .130 
<223> homology 

id :R59039 
est 

<221> misc_feature 
<222> 557. .716 
<223> homology 

id :W48624 
est 

<22l> misc_feature 
<222> 365. .456 
<223> homology 

id :W48624 
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est 

<221> misc_feacure 
<222> 501. ,571 
<223> homology 

id :W48624 
est 

<221> misc_feature 
<222> 716. .751 
<223> homology 

id :W48624 
esc 

<221> misc.feacure 
<222> 222. .458 
<223> homology 

id :AA136810 
esc 

<221> miac^feature 
<222> 501, .581 
<223> homology 

id :AA136810 
esc 

<221> misc_feature 
<222> 587. .668 
<223> homology 

id :AA136810 
est 

<221> misc.feacure 
<222> 130, .419 
<223> homology 

id :T35647 
esc 

<221> misc^feature 
<222> 59. .130 
<223> homology 

id :T35647 
esc 

<221> miscfeature 
<222> 557, .852 
<223> homology 

id :HUM093F06A 
est 

<221> misc_feature 
<222> 501. .571 
<223> homology 

id :HUM093F06A 
est 

<221> misc_feacure 
<222> 130. .384 
<223> homology 

id :T35666 
est 

<300> 
<400> 73 




60 
120 
171 



219 



267 
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aat egg aag tgg atg aga gaa aat gta cct gaa aac agt cga cca gcc 315 
Asn Arg Lys Trp Met Arg Glu Asn Val Pro Glu Asn Ser A^g Pro Al^ 

-55 -50 _45 

aca ggt aac ccc ctg cca ccc cag att ttc aac gaa age caa tat coc "Jfii 
Thr Gly Asn Pro Leu Pro Pro Gin lie Phe Asn ?lu Ser otl Tyr Arg 

ggg gac cat gat gcc ttc ttt gaa gcc aga gaa aat aae 2ll n^r, ^^^ 
Gly ASP Tyr Asp Ala Phe Phe Glu Ala A?g IT. "J Tsl HI ill 
-25 -20 

11" S?^ tea aag gaa gca gga ago 459 

Ala Phe Leu Gly Leu Thr Ala Pro Ser Gly Ser Lys ?lu Ala ITy ^ 

III Itl III III lyl tttaagcate' 
10 

ctgaaaaacg agtctccatt gctttcacaa aatagcagaa tcagctctgc sttcaaaaoa 570 

aataggstta atgttgaaat aatagatcag ttgggtt?tc aca?gcaaac amtcaaaaJc Ho 

aatacaaaat taaaatttga acactacggc gatcatggtg aggagaacgg gatattaaca 69^ 

taaaattaca ccaacaagca gatatygtag aaatagtgt? g??ace?g« aageeacect 750 

gtatacacca atgattctac aaagaaaaca cccttccctc cttytgeeat Jamtatggca Bio 

acctaagtgc acytgcagct Ctacattaaa aaggagaaag agaLaSL IIT. ''"^ HI 

<211> 1033 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig_peptide 

<222> 200. .427 

<223> Von Heijne matrix 

score 4.69999980926514 

seq L I VYLWWSFI AS /SS 
<221> polyA.signal 
<222> 1001. .1006 
<221> polyA^site 
<222> 1022. ,1033 
<221> misc.feature 
<222> 55, .406 
<223> homology 

id :AA056667 

esc 

<221> misc_feature 
<222> 397. .487 
<223> homology 

id :AA056667 
est 

<221> misc.feature 
<222> 527. .584 
<223> homology 

id :AA056667 
est 

<221> misc^feature 
<222> 482 . .531 
<223> homology 

id :AA056667 
esc 

<221> misc_feacure 
<222> 581. .634 
< 2 2 3 > homo logy 

id :AA056667 
est 

<221> misc_feature 
<222> 397. .700 
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<223> homology * 

id :AA044187 
est 

<221> misc_feature 
<222> 222. .406 
<223> homology 

id :AA044187 
est: 

<221> misc_feature 
<222> 693. .748 
<223> homology 

id :AA044187 
est 

<22i> misc_feature 
<222> 68. ,406 
<223> homology 

id :AA131958 
est 

<221> misc^feacure 
<222> 397. .517 
<223> homology 

id :AA131958 
est 

<221> misc.feature 
<222> 510. .558 
<223> homology 

id :AA131958 
esc 

<221> misc_feature 
<222> 77. .531 
<223> homology 

id :W95957 
est 

<221> misc_feacure 
<222> 527. .558 
<223> homology 

id :W95957 
est 

<221> misc_feature 
<222> 397. .586 
<223> homology 

id :AA041216 
est 

<221> misc.feature 
<222> 286. .406 
<223> homology 

id :AA041216 
est 

<221> misc_feature 
<222> 582. .700 
<223> homology 

id :AA041216 
est 

<221> misc^feature 
<222> 77 . .406 
<223> homology 

id :W95790 
esc 

<221> misc_feature 
<222> 397. .539 
<223> homology 

id :W95790 
est 
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<221> misc_featUre 
<222> 474 . .760 
<223> homology 

id :AA461134 
est 

<221> misc.feature 
<222> 788, . 940 
<223> homology 

id :AA461134 
esc 

<300> 
<400> 74 

lllatinfl" ""^^""^^ gcgacggcgg cctgaggagg aacctgcccc caaagctgcc 60 
cccgaagcga cagcggagag aaccaggcag cccagaaacc ccaggcgtgg agattgaJcc 120 
cgcgagagaa gggggcccat cacggcggac gacccaaagc gaccctcgia taaaaaat^a 180 
ccaagtgctg aagggctcc acg cca teg ctg cgc cVata'g^ratrg^g ?ac 232 



Met Pro Leu Leu Cys Gin He Glu Met Glu Tyr 
-75 _7o 
ctg tta tta aag tgg caa atg aca atg ccc cag aoc ata ect rrtr 
Leu Leu Leu Lys Trp Gin Met Thr Met Leu Gin Sr till leu Cyl Asp 
" '^^ -55 



280 
328 
376 
424 



ccg get tct tat cca ctt ttg ccc ttg caa cag acc aao oaa «n« 21^ 
Leu val ser Tyr Pro Leu Leu Pro Leu Gin Gin lyl IT. HI Tsr. 

-45 -40 
ccg gac ttt cca aaa ata aaa gta tea tct gtt act ata aca cct acc 
Leu ASP Phe Pro Lys He Lys Val Ser Ser Val Thr lie ?Sr Pro ?hr 

-25 _20 
agg tgg ttc aat tta ate gtt tac ctt tgg gcg gtq aat trr rr^^ 
Arg Trp Phe Asn Leu lie Val Tyr Leu T?p LI III Ser pSe lie HI 

-15 -10 _5 

age age agt gee aat aca gga eta ate gtc age eta gaa aag aaa ctt 47P 
ser ser Ser Ala Asn Thr Gly Leu lie Val Ser Leu llu Lys Le" 

^ 10 15 

get cea ttg etc gaa gaa ctg aga caa gtt gtg gaa gtt tct ^^ a 

Ala Pro Leu Phe Glu Glu Leu Arg Gin Val Val Glu Jal Ser 

20 25 
taatctgaea gtggtttcag tgcgtacctt atctteatta taaeaacaca atateaatcc 574 
ageaatettt agaetaeaat aatactttta teeatgtgct caagaaaggg cecctttttc 63^ 
eaaettatac taaagagcta geatatagat gtaatttata gatagateag ttgetatatt 69^ 
etat™'" tatttagtga gatctaggga Leeaeag^a atggttcag 7 

ctateaacag ctcecatgga gttagtctgg teacagatat ggatgagaga ttytattcaa 814 
tggatcagaa teaaactggt acattgatcc acttgagceg tLagtge^g cwattotac 111 
llllTtlT acaaagccaa etctttattg tgaa^aataa ta^ggaeaS 

aaaaa^a^J! ^^"^^gctt tatttytttg cattgagtga ggaaeataaa atggettgg? 994 
aaaagtaata aaatcagtac aatcaetaaa aaaaaaaaa .11^ 
<210> 75 iUjJ 
<211> 499 
<212> DMA 
<213> Homo sapiens 
<220> 

<221> sig^peptide 

<222> 68. .133 

<223> Von Heijne matrix 

score 9.80000019073486 

seq LWFCLALQLVPG/SP 
<221> polyA^signal 
<222> 472 . ,477 
<221> polyA_site 
<222> 490. .499 
<300> 
<400> 75 

aaacagcagt gcctggtcaa acccagcaac cettggccag aacttactca cccatcccac fio 
tgacacc atg aag cct gtg eta cct ctr n^r, oa^uu«^uu<i cccaccccac 60 
y «ciy yuy Ctg CCC ctc cag ttc Ctg gtg gtg ttc tgc 109 
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Val 


Phe Cys 




-10 






ctg 


aag 


157 


Lieu 


Lys 




tgt 


act 


O A C 

205 


Cys 


i nr 




tgc 


tgc 


253 


Cys 


Cys 






40 




aag 


cgc 


301 


Lys 


Arg 




55 






aac 




346 


Asn 







81 

Met Lys 'Pro Val Leu Pro Leu Gin Phe Leu \ 
-20 -15 
eta gca ctg cag ctg gtg cct ggg age ccc aag cag cgc out ccg 
Leu Ala Leu Gin Leu Val Pro Gly Ser Pro Lys Gin Arg Val Leu Lys 

-5 1 5 

cat ate ttg gaa ecc eca ccc tgc ata tea gca cct gaa aac 
Tyr lie Leu Glu Pro Pro Pro Cys lie Ser Ala Pro Glu Asn 

10 15 20 

CQc ctg tgc aca atg cag gaa gat tgc gag aaa gga ttt cag uyw 
His Leu Cys Thr Met Gin Glu Asp Cys Glu Lys Gly Phe Gin Cys 
25 30 35 - 

tec tec ttc tgt ggg ata gtc tgt cca tea gaa aca ttt caa 
Ser Ser Phe Cys Gly lie Val Cys Ser Ser Glu Thr Phe Gin 

45 50 
aac aga ate aaa cac aag ggc tea gaa gee ate atg cct gee 
Asn Arg lie Lys His Lys Gly Ser Glu Val lie. Met Pro Ala 

65 70 
cgaggcatac cccccagatc attttgcctc tacgatgttt tttettggtc eacctttagg 406 
aaggcactga gaagcaagaa actggaggcc caatatctaa ectgcaaatc gtttttgagt 466 
ttggcaataa aggetaatct aecaaaaaaa aaa ^oo 
<210> 76 
<211> 978 
<212> DNA 
<213> Homo sapiens 
<220> 

<221> sig_peptide 

<222> 274 . .399 

<223> Von Heijne matrix 

score 5.19999980926514 

seq LLFDLVCHEFCQS/DD 
<221> polyA_signal 
<222> 943. .948 
<221> polyA_site 
<222> 966. .978 
<221> mise.feacure 
<222> 335 . ,518 
<223> homology 

id :AA206225 

est 

<221> misc^feature 
<222> 225. .274 
<223> homology 

id :AA206225 
est 

<221> misc_feature 
<222> 812. .861 
<223> homology 

id :AA206225 ' 
est 

<221> mise_feature 
<222> 186. .224 
<223> homology 

id :AA206225 
est 

<221> misc_feature 
<222> 708 . .748 
<223> homology 

id :AA206225 
est 

<221> misc_feature 
<222> 276. .314 
<223> homology 

id :AA206225 



wo 99/25825 



PCT/IB98/01862 



82 

est 

<221> misc_feacure 
<222> 146. .176 
<223> homology 

id :AA206225 
est 

<221> misc^feature 
<222> 879. .909 
<223> homology 

id :AA206225 
est 

<221> misc_feature . 
<222> 182. .518 
<223> homology 

id :C15003 
est 

<221> misc_feature 
<222> 708. .748 
<223> homology 

id :C15003 
esc 

<221> misc_feature 
<222> 182, .517 
<223> homology 

id :HUM407E11B 
esc 

<221> misc_feature 
<222> 170. .202 
<223> homology 

id :AA544037 
est 

<221> misc_feacure 
<222> 517. ,595 
<223> homology 

id :HUM00TW170 
est 

<221> misc_feature 
<222> 596, .665 
<223> homology 

id :HUM00TW170 
est 

<221> misc_feature 
<222> 697. .748 
<223> homology 

.id :HUM00TW170 
est 

<221> misc_feature 
<222> 805. .861 
<223> homology 

id :HUM00TW170 
est 

<221> misc^feature 
<222> 212. .369 
<223> homology 

id :HUM169E08B 
est 

<221> misc_feature 
<222> 406. .493 
<223> homology 

id :HUM169E08B 
esc 

<221> misc_feacure 
<222> 542. ,595 
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<223> homology 

id :HUM00TW112 
est 

<221> misc_feature 
<222> 697. .748 
<223> homology 

id :HUM00TW112 
est 

<300> 
<400> 76 

accaggaaca tccagctatt tatgatagca tttgctccat tacgtcaagt tcaacaaatg 60 
ttgacctgct ggtgaaggtg ggggaggttg tggacaagct ctttgatttg gatgagaaac 120 
taatgttaag aatgggccog aaatggggct gctcagcctc tggaccaacc ccaggaagag 180 
tctgaagagc agccagtgtt tcggcttgtg ccctgtatac ttgaagctgc caaacaagta 240 
cgttctgaaa atccagaatg gcttgatgtt tac atg cac ate tea caa ctg cet 294 

Met Hi3 He Leu Gin Leu Leu 
-40 

act aca gtg gat gat gga att caa gca att gta cat tgt cct gac act 342 
Thr Thr Vai Asp Asp Gly lie Gin Ala He Val His Cys Pro Asp Thr 

-30 -25 -20 

gga aaa gac att tgg aat tta ctt ttt gac ctg gtc tgc cat gaa ttc 390 
Gly Lys Asp He Trp Asn Leu Leu Phe Asp Leu Val Cys His Glu Phe 

-15 -10 _5 

tgc cag tct gat gat cca gcc ate att ctt caa gaa cag aaa aca gtg 438 
Cys Gin Ser Asp Asp Pro Ala He He Leu Gin Glu Gin Lys Thr Val 

10 



eta gcc tct gtt ttt tea gtg ttg tct gcc ate tat gcc tea cag act 486 
Leu Ala Ser Val Phe Ser Val Leu Ser Ala He Tyr Ala Ser Gin Thr 

iS 20 25 

gag caa gag tat eta aag ata gaa aaa gta gat ctt cct eta att gac 534 
Glu Gin Glu Tyr Leu Lys He Glu Lys Val Asp Leu Pro Leu He Asp 

35 40 45 

Ser Leu He Arg Val Leu Gin Asn Met Glu Gin Cys Gin Lys Lys Pro 

50 55 60 

gag aac teg gca gga gtc taacacagag gaaactaaaa ggactgattt 630 
Glu Asn Ser Ala Gly Val 
65 



aacecaagat gattteeact tgaaaatctt aaaaggatat tgttatggtg aagtttetgt 690 

ctaataattt tteaggcatt aaeaaaggag acggtggcte agggagtaaa ggaaggccgt 750 

tgagcaaaca gaagtgttcc tctgeaattt caaaarcett cttctttcta tagcccetgt 810 

gggtggaaga ttttattaaa atcctacgtg aagttgataa ggcgcttget kgatgacttg 870 

gaaaaaaamc ttcccaagtt tgaaggttea gaastaaaaa rscktgaatg ggaattactt 930 

sstgtbcaag aaaataaact ttatttttct cactgaaaaa aaaaaaaa 978 
<210> 77 



<211> 587 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig^peptide 

<222> 421. .465 

<223> Von Heijne matrix 

score 3.90000009536743 
seq LVPLGQSFPLSEP/RC 

<221> polyA_signal 

<222> 553. .558 

<221> polyA^site 

<222> 575. ,587 

<221> misc_feature 

<222> 182. .322 

<223> homology 

id :T35951 
est 
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<221> misc_feature 
<222> 32. .132 
<223> homology 

id :T35951 
est 

<221> misc.feature 
<222> 136. .193 
<223> homology 

id :T35951 
est 

<221> misc_feature 
<222> 182. .322 
<223> homology 

id :T35949 
est 

<221> misc.feature 
<222> 32. .132 
<223> homology 

id :T35949 
est 

<221> miscfeature 
<222> 136. .193 
<223> homology 

id :T35949 
est 

<221> misc_feature 
<222> 136, ,299 
<223> homology 

id :AA381111 
est 

<221> misc_feature 
<222> 32. .132 
<223> homology 

id :AA381111 
est 

<221> misc_feature 
<222> 136. .322 
<223> homology 

id :AA381001 
est 

<221> misc_feature 
<222> 85. .132 
<223> homology 

id :AA381001 
est 

<221> misc.feature 
<222> 182. .322 
<223> homology 

id :HSC2QE041 
est 

<221> misc.eeature 
<222> 136. .193 
<223> homology 

id :HSCZQE041 
est 

<221> misc.feature 
<222> 82. .132 
<223> homology 

id :HSCZQE041 
est 

<221> misc_feature 
<222> 316. .428 
<223> homology 
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id :AA477628 



est 

<221> misc_feacure 
<222> 475. .554 
<223> homology 

id :AA477628 
est 

<22l> misc_feature 
<222> 182. .322 
<223> homology 

id :HSC34G01L 
esc 

<22l> misc.feature 
<222> 136. .192 
<223> homology 

id ;HSC34G011 
est 

<221> misc^feature 
<222> 41. .119 
<223> homology 

id :AA090647 
est 

<221> misc^feacure 
<222> 136.. 184 
<223> homology 

id :AA090647 
est 

<221> misc^feature 
<222> 316.. 426 
<223> homology 

id !AA505962 
est 

<300> 
<400> 77 



^ys vai Glu Val Ph*> U4« t 7 
25 "is Lys Leu Trp 

atg eta gtg taaaaaaaaa aaaa ^X) 
Met Leu Val 
35 

<210> 78 

<211> 400 

<212> DMA 

<213> Homo sapiens 

<220> 

<221> sig__pepcide 

<222> 198. .278 

<223> Von Heijne matrix 

score 4.900000095367-43 

seq CLLSYIALGAIHA/KI 



60 
120 
180 
240 
300 



gaaaccagaa gaaaaatatg agacggggaa ?catco^^^^ gaaaaagaat ctgcatcctg 
tkwgtgtgtk gaagtycckg c?cagg?g" agataL^^^ ^tgtgtgtgc tgcctttggc 
aggggaaccc gctgttcaga gctg?ga?tg cggct^^^^^ tgtttgatcg tggtggct?g 
gctcgtagcg ccgggccttc tctccLgtc a^ILT " <=^gagaagct gcccttggct 
al^^cta^t^ -actccagc ctctggac'tg ggggctct?? llllt''^''' ^ccggglggc 300 

- ..u v.: p„ II III - - «= ^, til 

tgt etc caa cct gtg aaa tgg oat cat 1 

c« .eu o:„ p„ va: ... - - „^ 

acg gtt gtt gtg agg act oaa tr,c 15 

- va. v.. vax III : - J« c« „a 



587 
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<221> polyA.sigrtal 
<222> 364 . ,369 
<221> polyA_sice 
<222> 387. .400 
<300> 
<400> 78 

ttiiiiiiii iiiz-ii iiv^iittt r^iiiiitii rr-'"' " 

gcccccctcc acccccagcc coctcacter r««^^^ Cagcgcagac tgcagccgca 120 
cccccccgaa aaaggaa^gp^^.-^-.^- a%"L^rL- 11^1^ III 

Met Asa Arg Val Pro Ala Asp Ser Pro Asn till 

tgc cca acc cgc tea ctg age eac aca oca eet- 

cy. c„ ... ..u s« xxr lie til Ul 1?° HI Vu 'nil lit 

aaa acc cgt aga aga gca tcc cag oaa oaa nrtm I«» 

lU A„ jr, .1. Phe CX„' jlJJ HI ^ HI 1^1 

m ill z III ?.i St III III III HI """"" 

20 25 
ctggaatagc caaaaaaaaa aaaaa 

<210> 79 400 

<211> 1166 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig_peptide 

<222> 167. .229 

<223> Von Heijne matrix 

score 5.59999990463257 

seq LVLSLQFLLLSYD/LF 
<221> polyA^signal 
<222> 1133. .1138 
<221> polyA^site 
<222> 1154. .1166 
<221> misc_feature 
<222> 22. .377 
<223> homology 

id :AA306911 

est 

<221> misc_feature 
<222> 424.. 540 
<223> homology 

id :AA3069li 
est 

<221> misc_feature 
<222> 376. .424 
<223> homology 

id :AA306911 
est 

<221> misc^feature 
<222> 4. .458 
<223> homology 

id :AA417777 
est 

<221> misc^feature 
<222> 10. .447 
<223> homology 

id :AA236327 
est 

<22l> misc_feature 
<222> 279. .714- 
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<223> homology 

id :AA410332 
est 

<221> misc_feacure 
<222> 680. .893 
<223> homology 

id :N32991 
esc 

<221> misc.feature 
<222> 881. .1023 
<223> homology 

id :N32991 
esc 

<221> misc^feacure 
<222> 1056, .1109 
<223> homology 

id ;N32991 
esc 

<221> misc^feacure 
<222> 1122. .1153 
<223> homology 

id :N32991 
esc 

<221> misc^feature 
<222> 1024. .1054 
<223> homology 

id :N32991 
esc 

<221> misc_feacure 
<222> 703. .893 
<223> homology 

id ;N24951 
est 

<221> misc^feacure 
<222> 881. .1023 
<223> homology 

id :N24951 
esc 

<221> misc^feacure 
<222> 1056. .1109 
<223> homology 

id :N24951 
esc 

<221> misc^feature 
<222> 1122. .1153 
<223> homology 

id :N24951 
est 

<221> misc.feature 
<222> 1024. .1054 
<223> homology 

id :N2495i 
esc 

<221> misc_feature 
<222> 225. .563 
<223> homology 

id :AA455215 
esc 

<221> misc.feature 
<222> 544. .631 
<223> homology 

id :AA455215 
ese 
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<221> misc_feature 
<222> 629. .660 
<223> homology 

id :AA455215 
est 

<221> misc_feature 
<222> 680. .793 
<223> homology 

id :N66437 
est 

<300> 
<400> 79 

aacgacaacc gacgttggag tctggaggtg cccgccttag agcaagggaa acagctccca 60 
cccaaaggaa ccagaagccc ccccctcagc ggtagggaga cagccaggag cggttctctg 120 
ggaaccgcgg gatgcgcccc tgggggcccg agaaaacaga aggaag acg etc cag 175 

Met Leu Gin 

acc agt aac tac age ctg gtg etc tct etg cag ttc ctg ctg'ctg tec 223 
Thr Ser Asn Tyr Ser Leu Val Leu Ser Leu Gin Phe Leu Leu Leu Ser 

"15 -10 _5 

cat gac ccc ttt gtc aat tec ttc tea gaa ctg etc caa aag act cct 271 
Tyr Asp Leu Phe Val Asn Ser Phe Ser Glu Leu Leu Gin Lys Pro 

10 



319 
367 



gcc ate cag ctt gcg etc tte ate ate cag gat att gea gtc etc tte 
yal rie Gin Leu Val Leu Phe He lie Gin Asp He Ala vTl Leu pSe 

20 25 30 

aae ate ate ate att tte etc atg tte tte aae ace tec gtc tte caa 
Asn lie He lie He Phe Leu Met Phe Phe Asn Thr Ser Val Phe Gin 
35 40 45 

III ??! f ? f'*" 'u*" fitc ate 415 

Ala Gly Leu Val Asn Leu Leu Phe His Lys Phe Lys Gly Thr He He 

50 55 60 

ctg aca get gtg tac ttt gee etc age ate tec ctt eat gte tgg gtc 463 

Leu Thr Ala Val Tyr Phe Ala Leu Ser He Ser Leu His Val Trp ?al 
65 70 75 

tilt m r"* f^*" ^""^ aca gat gga 511 

Met Asn Leu Arg Trp Lys Asn Ser Asn Ser Phe He Trp Thr Asp Gly 

80 85 90 

ctt caa atg etg ttt gta ttc eag aga eta gca gca gcg ttg tae tge 559 
Leu Gin Met Leu Phe Val Phe Gin Arg Leu Ala Ala ?ai Leu Tyr Cys 

: 105 110 

Itl if ^ f^^ ""^^ ^^'^ ^''^ ^^"^ "c tac 607 

Tyr Phe Tyr Lys Arg Thr Ala Val Arg Leu Gly Asp Pro His Phe Tyr 

115 120 125 

cag gae tct ttg tgg ctg cgc aag gag tte atg caa gtt ega agg 652 
Gin Asp Ser Leu Trp Leu Arg Lys Glu Phe Met Gin Val Arg Arg 

130 135 140 

tgaectettg teaeactgat ggataetttt eettectgat agaageeaea tttgctgett 712 
c?^Sr^^^^ gttggcccta tgeatgggca aaeagctgga ettteeaagg aaggttcaga 772 
accoaJ^^r «^"g""ea agaaggaaga teececetet tgeaeaat?! gagtgtecec 832 

eccttcettg cettctacet etgttecaee eccttccttc 892 
tetca!^^^^ cgtaecatte attetecetg aeeggecttt ettgecgagg gttctgtggc 952 
aH^ro^ tectttagee tgggacagaa ggaceteceg geecccaaag 1012 

f^^^J! wtgaceaaag gatgegaaga gtgatagtta cgntgetcet gaetgatcac 1072 
accgeagaea tttagatttt tataeccaag geaetttaaa aaaatgtttt ataaacagag 1132 
aataaattga attyttgttc caaaaaaaaa aaaa ««aacagag 11^2 

<210> 80 1^°° 
<211> 754 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sig_peptide 
<222> 180. .383 
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<223> Von Heijne matrix 

score 4.59999990463257 

seq LPFSLVSMLVTQG/IiV 
<221> polyA^signal 
<222> 722. .727 
<221> polyA_sice 
<222> 743 . .754 
<221> misc_feat:ure 
<222> 116. .450 
<223> homology 

id :W68799 

esc 

<221> misc^feacure 
<222> 593 . .710 
<223> homology 

id ;W68799 
est: 

<221> misc.feature 
<222> 18. ,117 
<223> homology 

id :W68799 
est 

<221> misc_feature 
<222> 561. .598 
<223> homology 

id :W68799 
est 

<221> misc^feature 
<222> 48. .511 
<223> homology 

id :AA149518 
est 

<221> misc^feature 
<222> 593. .673 
<223> homology 

id :AA149518 
est 

<221> misc.feature 
<222> 535. .710 
<223> homology 

id :W80356 
est 

<221> misc^feature 
<222> 256. .405 
<223> homology 

id :W80356 
est 

<221> misc_feature 
<222> 432. .511 
<223> homology 

id :W80356 
est 

<221> misc_feature 
<222> 392. .437 
<223> homology 

id :W80356 
est 

<221> misc_feature 
<222> 535. .710 
<223> homology 

id :W80631 
est 

<221> misc_feature 
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<222> 289. .437 
<223> homology 

id :W80631 
est 

<221> misc^feature 
<222> 432. .511 
<223> homology 

id :W80631 
esc 

<221> miscfeature 
<222> 343. .511 
<223> homology 

id :AA142865 
est 

<221> misc_feature 
<222> 535. .710 
<223> homology 

id :AA142865 
est 

<221> misc^feature 
<222> 256.. 341 
<223> homology 

id :AA142865 
est 

<221> misc^feature 
<222> 248. .511 
<223> homology 

id :AA405876 
est 

<221> misc_feature 
<222> 21. .271 
<223> homology 

id :AA405876 
est 

<221> misc_feature 
<222> 121, .450^ 
<223> homology 

id :W68728 
est 

<221> misc_feature 
<222> 592.. 710 
<223> homology 

id :W68728 
est 

<300> 
<400> 80 




60 
120 
179 
227 



275 



323 



371 



419 
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617 
677 
737 
754 



557 



515 



467 



<210> 81 



<211> 709 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig_peptide 

<222> 179. .298 

<223> Von Heijne matrix 

score 4.30000019073486 
seq ITLVSAAPGKVIC/EM 

<221> polyA_signal 

<222> 680. .685 

<221> polyA^site 

<222> 697, .708 

<221> misc_feature 

<222> 137. .291 

<223> homology 

id :AA121372 
est 

<221> misc_feature 
<222> 6. .91 
<223> homology 

id :AA121372 
est 

<221> misc_feature 
<222> 318. .397 
<223> homology 

id :AA121372 
est 

<221> misc feature 
<222> 95.. 132 
<223> homology 

id :AA121372 
est 

<221> misc^feature 
<222> 460. .501 
<223> homology 



id :AA121372 
est 



<221> misc_feature 
<222> 432. .465 
<223> homology 



id :AAi21372 
est 



<221> misc_feature 
<222> 284 . .313 
<223> homology 



id :AA121372 
est 
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<221> misc_featUre 
<222> 254. .670 
< 2 2 3 > homo 1 ogy 

id :AA614605 
est 

<221> misc_feature 
<222> 392. .658 
<223> homology 

id :T55234 
est 

<221> misc.feacure 
<222> 271 . .327 
<223> homology 

id :T55234 
est 

<221> misc^feature 
<222> 358. .670 
<223> homology 

id :AA121362 
est 

<221> misc_feature 
<222> 312. .344 
<223> homology 

id :AA121362 
est 

<221> misc_feature 
<222> 2. .102 
<223> homology 

id :T53974 
est 

<221> misc^feature 
<222> 150. .258 
<223> homology 

id :T53974 
est 

<221> misc_feature 
<222> 95. .171 
<223> homology 

id :T53974 
est 

<221> misc_feature 
<222> 322 . .628 
<223> homology 

id :HSPD02295 
est 

<221> misc.feature 
<222> 445 . .670 
<223> homology 

id :AA454502 
est 

<221> misc_£eature 
<222> 2. .102 
<223> homology 

id :R09314 
est 

<221> misc.feature 
<222> 95. .171 
<223> homology 

id :R09314 
esc 

<221> misc_feature 
<222> 150 . .222 
<223> homology 
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Id :R09314 
est: 

<300> 
<400> 81 



60 
120 
178 



aaaaccgcgg accaccgggg ctgccakctc gccCgactcc eaam^^^^ 
ggcggagaag ggtgcgggcc ccccgcccct tgtg?ccctc tlllTrt ^ cgctcccagg 
tccagccctt ccgaagcccg cccccgcgca aag?ccaaao aL!^! " tcctggaccc 
acg acc age acg act cag ccc ccg egg gag ctl cgtecacg 
HOC r.r ser Mec Thr Gin Ser .eJ .11 ^ tH ^ J.g aee 226 

aag get cgc aac ttt gag aga gtt cto orri* ll^ "^^ 
^ys .3„ .He clS S - c„ „c cc. 

get get cct ggg aaa gtg att toe l*^^ "^^ 

p„ ?.! n': s:? ttt «j - 5« 

acc aac gca ata ggc acc cCc cac gge ggc tto ae« 
Thr A,„ II. 01, LOU Hi. lly IVy III HI J.'J 

gat aac ata tea aca atg oct cto nr^ 

xu s« «j in j:; s:: ii: tii iit iii m 
lit III LI z tit ?s i^i Sf r 

45 Pro Ala Lys Leu 

?p s:? I- - - - s. 
- ^ ?L= ;i? s?j ii z 7. Ill ?s; z z - 

'u ip s?? j?j '.II ?p «j - - ~. 

ins ™- — 



274 
322 
370 
418 



<211> 243 
<212> DMA 

<213> Homo sapiens 
<220> 

<221> sig_peptide 

<222> 100,. 171 

<223> Von Heijne matrix 

score 3.70000004768372 
seq ILFNLLlFLCGFT/rTY 

<221> polyA^signal 

<222> 211. .216 

<221> polyA^site 

<222> 230. ,243 

<221> misc feature 

<222> 2. .164 

<223> homology 

id :H64488 
est 

<221> misc^feature 
<222> 2. .164 
<223> homology 

id :AA131065 
est 

<221> misc_feature 
<222> 5.. 164 
<223> homology 
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id :AA224847 
est 

<221> misc_feature 
<222> 10 , . 164 
<223> homology 

id :AA161042 
est 

<221> misc_fcature 
<222> 2, .84 
<223> homology 

id :AA088770 
est 

<221> misc^feature 
<222> 104 . .164 
<223> homology 

id :AA088770 
est 

<221> misc^feacure 
<222> 10. ,164 
<223> homology 

id :AA100852 
est 

<221> misc.feature 
<222> 79. ,164 
<223> homology 

id :AA146774 
est 

<221> misc.feature 
<222> 79. .164 
<223> homology 

id :AA146605 
est 

<221> misc_feature 
<222> 109. .164 
<223> homology 

id ;AA299239 
est 

<221> misc_feature 
<222> 158, ,207 
<223> homology 

id :AA037885 
est 

<221> misc_feature 
<222> 160. ,207 
<223> homology 

id :AA480512 
est 

<221> misc.feature 
<222> 160. .207 
<223> homology 

id :AA468030 
est 

<221> misc.feature 
<222> 160. .207 
<223> homology 

id :AA420727 
est 

<221> misc_feature 
<222> 160. ,207 
<223> homology 

id :AA574382 
est 

<221> misc^feature 
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<222> 160. .207 
<223> homology 

id :AA133048 
est 

<221> misc^feacure 
<222> 200. .229 
<223> homology 

id :AA469266 
esc 

<221> misc_£eacure 
<222> 200. .229 
<223> homology 

id :AA550735 
esc 

<221> misc__feacure 
<222> 200. .229 
<223> homology 

id :AA601071 
esc 

<221> misc.feature 
<222> 200. .229 
<223> homology 

id :AA225190 
esc 

<300> 
<400> 82 



PCT/IB98/01862 

95 



60 
114 



aacccagcgg caacacccgg gagctgcctc gtcccccgcg gagccccagc agcccccccc 
cccagaaccc accgccaaga gccccgaaca ggagccacc acg cag cgc c?c age 

Mec Gin Cys Phe Ser 

tec acc aag acc acg acg acc ccc tCc aac ccg ccc ate trt- nfrf''llr> 
Phe lie Lys Thr Met Met He Leu Phe Aan LeJ Leu Til pSe III lyl 

-15 -10 _5 

ggc tec acc aac cat acg gac ccc gag gac cca ccc Cac tCc aaa ata 
Gly Phe Thr Asn Tyr Thr Asp Phe Glu Asp Ser Pro l^r pSe Lys Me? 



cac aaa ccc gcc aca acg Caaaaaaaaa aaaaa o^-> 
His Lys Pro Val Thr Met 
15 

<210> 83 
<211> 829 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sigjepcide 
<222> 346. .408 
<223> Von Heijne maCrix 
score S.S 

seq SFLPSALVIWTSA/AF 
<221> polyA^signal 
<222> 792. .797 
<221> polyA^siCe 
<222> 817. .829 
<221> misc_feacure 
<222> 260. .464 
<223> homology 

id :H57434 

esc 

<221> misc.feature 
<222> 118.. 184 
<223> homology 

id :H57434 
esc 
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<221> misc_feature 
<222> 56. .113 
<223> homology 

id :K57434 
est 

<221> misc_feacure 
<222> 454. .485 
<223> homology 

id :H57434 
esc 

<221> misc^feature 
<222> 118. .545 
<22 3> homology 

id :N27248 
est 

<221> misc_feature 
<222> 65. .369 
<223> homology 

id :H94779 
est 

<221> misc_feature 
<222> 471. .519 
<223> homology 

id ;H94779 
est 

<221> misc_feature 
<222> 61. .399 
<223> homology 

id :H09880 
est 

<221> misc^feature 
<222> 408. .452 
<223> homology 

id :H09880 
est 

<221> misc^feature 
<222> 60. .399 
<223> homology 

id :H29351 
est 

<221> misc_feature 
<222> 393. ,432 
<223> homology 

id :H29351 . 
est 

<221> misc_feature 
<222> 260. .444 
<22 3> homology 

id :AA459511 
est 

<221> misc^feature 
<222> 449. .545 
<223> homology 

id :AA459511 
est 

<221> misc_feature 
<222> 117 . .184 
<223> homology 

id :AA459511 
est 

<221> misc_feature 
<222> 122. .399 
<223> homology 
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id :T7409l 
est 

<221> misc_feature 
<222> 393. .434 
<223> homology 

id :T74091 
est 

<221> misc.f eature 
<222> 61. .378 
<223> homology 

id :HSC3CB081 
esc 

<221> misc^feature 
<222> 118. ,399 
<223> homology 

id :T82010 
eat 

<221> misc_feature 
<222> 268. .545 
<223> homology 

id :W02860 
est 

<221> misc_feature 
<222> 268. .545 
<223> homology 

id :N44490 
est 

<300> 
<400> 83 



PCT/IB98/01862 

97 



III™. r.Tciiii: iiiiiiiiii - 

cccaaacggc ccagtgcccc gcgcltccgg agaaaatcaa lllrtt^^t^ ^asgnagatc 120 
gttcgttgaa gcagccacca IgaatcctS a«ctt^e^? ^^^'^""^^ aattcccctg 180 



Met Trp Trp Phe 



cag caa ggc ccc age ttc ctt cct tea gcc ctt gta 
Gin Gin Gly Leu Ser Phe Leu Pro Ser Ala Leu Val 

-15 -10 
get gee ttc ata ttt tea tac att act gea gta aca 
Ala Ala Phe He Phe Ser Tyr He Thr Ala Val Thr 
1 5 



aaa tgc tta 



10 

cct tat ate agt gac act ggt 
Pro Tyr lie Ser Asp Thr Gli 
20 25 



35 40 



Lys 





-20 






att 


tgg aca 


cct 


405 


He 


Trp Thr 


Ser 




-5 








etc 


cac cat 


ata 


453 


Leu 


His His 


He 
15 




gta 


get cca 


gaa 


501 


Val 


Ala Pro 
30 


Glu 




gtc 


tta tgt 


caa 


549 


Val 


Leu Cys 
45 


Gin 




catgaccaaa 




602 



ctetteagaa aeatgtcttt acaagcatat ctctca^fll■l- «r.f.i-,.„K 

gcctggcaat atttctgeag tggaaaa"t gatttaaeta " ctgttgaatt 662 

cggtaaggtg ggcttttccc e«gtg?aat ?ggetacsac at«t«?jr 

gtaagttgaa ataaaatgat watgajagtg llllllTell llllll^' ^^"^"^^"^ ^^9 



<211> 674 
<212> DNA 
<213> Homo sapiens 
<220> 

<221> sig_peptide 

<222> 177. .233 

<223> Von Heijne matrix 
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score 6.09999990463257 

seq LALLWSLPASDLG/RS 
<221> polyA_signal 
<222> 644. .649 
<221> polyA.site 
<222> 663. .674 
<221> misc^feacure 
<222> 194. .592 
<223> homology 

id :AA496246 

esc 

<221> misc_feacure 
<222> 1. ,100 
<223> homology 

id :AA496246 
est 

<221> misc^feature 
<222> 99 , ,202 
<223> homology 

id :AA496246 
esc 

<221> misc_feature 
<222> 187. .592 
<223> homology 

id :AA476481 
esc 

<221> misc_feacure 
<222> 594. ,661 
<223> homology 

id :AA476481 
esc 

<221> misc_feacure 
<222> 188. .592 
<223> homology 

id :AA496245 
esc 

<221> misc^feature 
<222> 594. .661 
<223> homology 

id :AA496245 
esc 

<221> misc_feature 
<222> 194. .444 
<223> homology 

id :AA476480 
est 

<221> misc^feacure 
<222> 1. .102 
<223> homology 

id :AA476480 
est 

<221> misc_feacure 
<222> 99. .187 
<223> homology 

id :AA476480 
esc 

<221> misc_feacure 
<222> 437. ,592 
<223> homology 

id :AA505488 
esc 

<221> misc.feature 
<222> 594. .661 
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<223> homology 

id :AA505488 
esc 

<221> misc_f eature 
<222> 441. .592 
<223> homology 

id :AA554685 
esc 

<221> misc_feacure 
<222> 594. .661 
<22 3> homology 

id :AA554685 
esc 

<221> misc.feacure 
<222> 414. .503 
<223> homology 

id :AA215595 
esc 

<221> misc_feacure 
<222> 510. .539 
<223> homology 

id :AA215595 
esc 

<300> 
<400> 84 

acaagcgaac cagaccaccc Cgacggcacc cacagcgacg 
gggcgggcgg accagaagca cccgggagca gcggccaggg 
agccgccgca cagagccCgg Cgcccacaag cccccaggcc 

age ccc ggc age gee ccg gee ccc ccg egg ccc 
Ser Pro Gly Ser Ala Leu Ala Leu Leu Trp Ser 

-15 -10 
ccg ggc egg cca gcc acc gcc gga ccc egg cca 
Leu Gly Arg Ser Val He Ala Gly Leu Trp Pro 

1 5 
ate cac ccg gaa aca age cag ccc ccc ccg caa 
He His Leu Glu Thr Ser Gin Ser Phe Leu Gin 
15 20 25 

age aca ccc ccc ccc cgc CgC aca Ccg ccg cct 
Ser He Phe Pro Leu Cys Cys Thr Ser Leu Phe 

35 40 
aca gtg ggC gga ggg agg gtg ggg ccc aca CCC 
Thr Val Gly Gly Gly Arg Val Gly Ser Thr Phe 

50 55 
ggccagaacc ccagtacacg cacgegCecc ccgagcgaca 
gcaceccggc aacCaaaccc ccccaacage cacaaaggcc 
ccaccgcaaa agcccgggct CacccccgCa ggacccaaCg 
gcaaggggge CccCccgCCg gagcaacgca aaccgCaaCC 
CCaaaaaaaa aaaa 
<210> 85 
<211> 478 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sig_peptide 
<222> 179. .319 
<223> Von Heijne matrix 
score 5.5 

seq SALLFFARPCVFC/FK 
<221> polyA^signal 
<222> 461. .466 
<221> polyA_sice 
<222> 465. .478 



ccaaggtcgg ggccggccag 60 
gccccggacg ctagccacgg 120 
ggggtcggag cccggg atg 179 
Mec 

ctg cca gcc tec gae 227 
Leu Pro Ala Ser Asp 
-5 

cac acc ggc gcc ccc 275 

His Thr Gly Val Leu 

10 

ggt cag ccg acc aag 323 
Gly Gin Leu Thr Lys 
30 

Cgc gcc cgc gcC gca 371 
Cys Val Cys Val Val 
45 

get gca tgagccgacg 420 
Val Ala 

gggcacctcg ccgaaaacaa 480 
Ctagccccgc accgattaag 540 
gccaagaatc agggaacata 600 
ataaacaaac acgeaaacct 660 

674 
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<221> misc^feature 
<222> 2 . .464 
<223> homology 

id :AA310996 
est 

<221> inisc_feature 
<222> 8 . .464 
<223> homology 

id :AA312901 
esc 

<22L> misc_feacure 
<222> 2. .416 
<223> homology 

id :AA401411 
esc 

<221> misc_feature 
<222> 2. .349 
<223> homology 

id :R64030 
est 

<221> misc_feature 
<222> 56. .464 
<223> homology 

id :AA400108 
est 

<221> misc_feature 
<222> 126. .273 
<223> homology 

id :AA010825 
est 

<221> misc_feature 
<222> 2. .147 
<223> homology 

id :AA010825 
est 

<221> misc.feature 
<222> 358. .435 
<223> homology 

id :AA010825 
est 

<221> misc_feature 
<222> 78 . .464 
<223> homology 

id :AA504732 
est 

<221> misc^feature 
<222> 90. .441 
<223> homology 

id :H60506 
est 

<221> misc_feacure 
<222> 59. .349 
<223> homology 

id :AA346780 
est 

<221> misc^feature 
<222> 2. .331 
<223> homology 

id :AA281167 
est 

<221> miscfeature 
<222> 6. ,236 
<223> homology 
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id :R35805 
est 

<221> mis cofeature 
<222> 232. .284 
<22 3> homology 

id :R35805 
est 

<221> miscfeature 
<222> 41. .307 
<223> homology 

id :H13784 
esc 

<221> mi3c_feature 
<222> 2 . .40 
<223> homology 

id ;H13784 
est 

<221> misc_feature 
<222> 64. .280 
<223> homology 

id :AA128122 
est 

<221> misc_feature 
<222> 293. .349 
<223> homology 

id :AA128122 

est ■ 
<221> misc_feacure 
<222> 332. .385 
<223> homology 

id :AA128122 

est 

<221> misc_feature 
<222> 163. .420 
<223> homology 

id :AA555127 
est 

<300> 
<400> 85 

llllTnl^''^ cgccctcctc gccctcccca ccgacatcat gctccagttc ctgcttggat 

: !~ ~: ~. ^ no 

z q ir. IV. lit til tr. - - ^ - 

s IS ^ I- - - -I - i III - - - 

-25 



60 



20 



^ III I" til ^j: III III - III - III III 3. 
"I m IS z til III III n: III Its ii ^41 1" ;it III h - 



5 



III m IV. Ill ==: III I- - .3 

'nSrsT tagattagca aac^tgactt ttaa'tgaaaa aaaaacaaaa 478 



10 



<211> 952 
<212> DNA 
<213> Homo sapiens 
<220> 



wo 99/25825 PCT/IB98/01862 

102 

<221> sig_peptiae 

<222> 112 . .237 

<223> Von Heijne matrix 

score 7.19999980926514 

seq ILFSLSFLLVIIT/FP 
<221> polyA_signal 
<222> 910. .915 
<221> polyA_site 
<222> 940. .952 
<300> 
<400> 86 

aacacccccc cccctccccc ctcccaagca catccgagtt occgcccocc cttear-rrt- fts 
agccccaaac ccatgaaaaa ttgccaagca caaaagclcc !caagaa?gl r«rSac U7 

tec agg gtg cct tea cct gag aag caa gat aaa gag aac ttc otroSc^ ifi<; 
Ser Arg Val Ser Ser Pro Glu Lys Gin Asp Lys III Ksl pJe ?al l?y 

-30 .25 
gcc aac aat aaa egg ctt ggt gca tgt ggc tgg ate ctg ctt tec etc 213 
val Asn Asn Lys Arg Leu Gly Val Cys Gly Trp He Leu Ml III Leu 

-20 -15 .10 

tct ttc ctg ttg gtg ate att acc ttc cec ate tec ata too -to t-nn -xti 
ser Phe Leu Leu Val He He Thr Phe Pro He Ser Til J?? Se? gs 

^eu Lys Wl '^"""^^'^ cctgceatge ataratgtgt ttgtcaaagt 310 
10 



acagttactt gcaacattcc tccacaagag atcctcacca rgagactccg 
taactactca ggtagatgga gttgtctact acagaatcta tagtgctgtc tcagcaqtao 
TcT^^lT caagcaacat ttctgctggc tcaaaccact ctgagaaatg 

tcktagggae acaggacctt gtccccagat ettaggctgg acgagaagag atcgcccata 
agcatccaga ctktacttga tgatgccacc gaactggtgg gggatccggg tgg?ccga« 
oacca^r'' satgttegga ttcccgtgca gttgeagaga ?c?atggcag cfgaggstga 
a^ccctn^!^ ^aagsgagag ccaaggtcct tgcagctgaa ggagaaltga atgs??ccaa 
acccctgaag tcagcctcca tggtgstggs tgagtytccc atagctytcc agstgsgsta 
cctgcagacc ttgagcaegg tagecaccga gaagaatttt acglttgtgt t?cc?b?gcc 

Tt^aTclTa "-^^^'^^-^^ cagstatgat aaccacaaga agsttbscaa 

ataaagcctg aggteybctt gcggtagtca aaaaaaaaaa aa « y ^ ^'-^^ 



370 
430 
490 
550 
610 
670 
730 
790 
850 
910 

<210>'87 ^-..^-.^^^ -«ooaaaaa^ aa 952 

<211> 131 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -13, .-1 
<300> 
<400> 87 

Met: Leu Ala Val Ser Leu Thr Val Pro Leu Leu Gly Ala Met Met Leu 
Leu Glu Ser Pro lie Asp Pro Gin Pro Leu Ser Phe Lys Glu Pro Pro 

3 10 



15 



Leu Leu Leu Gly Val Leu His Pro Asn Thr Lys Leu Arg Gin Ala Glu 
t 25 30 5e 

Arg Leu Phe Glu Asn Gin Leu Val Gly Pro Glu Ser He Ala His lie 

Gly Asp val Met Phe Thr Gly Thr Ala "p Gly Arg Val .Val Lys Leu 

60'* c c 

Glu Asn Gly Glu He Glu. Thr He Ala Arg Phe Gly Ser Gly Pro Cys 

80 

Lys Thr Arg Gly Asp Glu Pro Val Cys Gly Arg Pro Leu Gly He Arg 
Gly Arg Ala Gin Trp Asp Ser Leu Cys Gly Arg "s He Gin Arg Asp 
Tyr Leu Lys ^5 
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<210> 88 
<211> 63 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> "35. .-1 
<300> 
<400> 88 

«c= uu TKr val As„ Asp Vol PK. Tyr Ar, As„ v.l .r, s.r A,„ 
His .h. P„ Pho vsl Ar, cy, Cly Ce„ Kis .ou Trp .ou 
val P.e s.. .ys Cl„ .ou .ys .ys lil 

Ph. Glu s.r cys Cys Tyr Ar, s« Xeu Tyr Val Cys "l PHe „. 

<210> 89 25 
<211> 163 
<2X2> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -31. .-1 
<300> 
<400> 89 

«et sej P„ Al. PKe A., Ala „a. Asp Val olu P„ Ar, Ala .ys =ly 
fer Phe Trp Ser Pre ..u Ser Thr Ar, s« Oly o^J .Hr HXs Ala Cys 
S« Ala se. „„ A„ Cl„ P„ rrp „, ser ;L Trp Se. 01„ oly L„ 
Sor se. Th. Ar, P„ Ser .eu .eu Ar, Cy, AU Asa .au Pro 
ser Thr .ys Asp .ys Ala Jys Oly P„ 

Pro „e PKa Sar Pro cly Pro PKa Pro Cys Oly "s Ar, Olu Val Trp 
Pro Cl„ ^r Pro TJr Pro Ala Pro .e„ „u II clu cly Ala Z 
=er Clu val Sar Ser Uu S,r Clu His xL PH, Pro Cys Ser II Ar, 

Gly Leu Ser Arg Leu Ser Asp Ala Gly Ala v n 

100 ^ Pro Glu Xaa Lys 

Gly Val Gin Pro Val Val Cys Lys Ala L^n v. ^i 

115 120 '^^^ Thr 

Pro Pro Pro ^25 
130 

<210> 90 
<211> 52 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -32. ..1 
<300> 
<400> 90 

"e. Oly Thr THr Oly Lau oly ..r 01„ Oly Pro s.r 01„ =1„ Ala 
Oly PH, PHa Ser PHa „a. -J 

Gly Phe Leu Leu Gin Pro Pro Acn ^ « 

1 5 ^""^ '"^'^ Ser Pro Thr Leu Pro Ala Ser 

10 15 
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Thr Phe Ala His* 
20 

<210> 91 
<211> 124 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -97. . -1 
<300> 
^-400> 91 



104 



Met Ala Asp Asp Leu Lys Arg Phe Leu Tvr r v,« r , 

-95 ^eu Pro Ser Val 

Olu .ly .eu Hi. M. rle V.l Ser 

ne Ly, V.I «. *3P A,„ Al, .r, „U 

Pho Leu ser Thr fje AU .eu *u Thr A»p cl" oly ser .y, .eu c" 
Leu ser ser He xle C.3 Tyr »s„ .hr ^r oJ= v., 

val Cl„ Pje *.„ Ar, .eu Pro .eu V.I Vel Ser PKe II, M^f ser Ser 
3er AU As„ Thr oly .,u He v.l Ser .eu Cilu Ly, cL Leu AU Pro 
Leu Phe Glu slu Leu Arg Gin v.l Val GXu "e Ser " 



<210> 92 " 
<211> 230 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -24. .-1 
<300> 
<400> 92 



Hec Al. ser Leu Gly Leu Gin Leu v,l Gly ryr Ue Leu Gly Leu Leu 
«y Leu Leu Gly Thr Leu v.l Al. „et Le! Leu Pro Ser Trp Zys Thr 
ser ser ^r v.l Gly Ala Ser He Val Thr Ala v.l ?iy phe Ser Ly, 
01. Leu Trp „e. Glu Gys AU Thr His Ser Thr II XI, Thr cl„ Cy. 
*3P XI, ^r ser Thr Leu Leu Gly Leu Pro II Aep xle x.a Al, il 
=ln Al. „e. val Thr Ser Ser Al. xle Ser Ser L,u Al. II xl. 
n. ser val Val Gly „e= x.a Cy, Thr v.l Ph, Cy. Gin II s,r Ar, 
AU Ly, ASP Ar, val AU Val Ala Gly Gly v.l Ph, PH, xle Leu Gly 
Gly Leu Leu Gly Phe He Pro vai ai m 

105 ^ III Ala Trp Asn Leu His Gly He Leu 

Arg Asp Phe Tyr Ser Pro Leu Val Pro A«r, c^^ ^ ^^0 

u vai Pro Asp Ser Met Lys Phe Glu lie 

Gly Glu Ala Leu Tyr Leu Gly He He ill c , 

140 III ^^"^ Leu Phe Ser Leu He 

Ala Gly He He Leu Cys Phe Ser Cys Ser Se. ri . "° 

155 Ser Gin Arg Asn Arg Ser 

A- Tyr Tyr Asp AU ivr Gin Al. Gin Pro l,u Al. Ill at, s,r Ser 
AT, Pro Gly Gl„ Pro Pro Lys Val Ly, Ser III Phe Asn Ser Tyr 
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135 190 

Ser Leu Thr Gly Tyr Val 
205 

<210> 93 

<211> 72 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -32. .-1 
<300> 
<400> 93 

Mec Phe Ala Pro Ala Val Met Arg Ala Phe Arg Lys Asa Lys Thr Leu 
Gly Tyr Gly Val Pro Mec Leu [eu Leu lie Val Gly Gl'y Ser Phe Gly 
Leu Arg Glu Phe Ser Gin He Arg Tyr Asp Ala vf 1 Lys Ser Lys Mec 
Asp Pro Glu Leu Glu Lys Lys Pro Lys olu Asn Lys He Ser ^eu Glu 

Ser Glu Tyr Glu Gly Ser He Cys "^^ 
35 40 

<210> 94 

<211> 91 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -36. ,-1 
<300> 
<400> 94 

Met Asn Thr Phe Glu Pro Asp Ser Leu Ala Val He Ala Phe Phe Leu 

Pro lie Trp Thr Phe Ser Ala Leu Thr Phe Leu ^he Leu His Leu Pro 

Pro Ser Thr Ser Leu Phe He Asn Leu Ala Arg Gly Gin He Lys Gly 

^ 10 



40 

i 

55 



Pro Leu Gly Leu He Leu Leu Leu Ser Phe Cys Gly Gly Tyr Thr Lys 

25 

cys ASP Phe Ala Leu Ser Tyr Leu Glu He Pro Asn Arg He Glu Phe. 

Ser He Met Asp Pro Lys Arg Lys Thr Lys Cys 

50 

<210> 95 
<211> 106 
<212> PRT 
<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -32. ,-1 
<300> 
<400> 95 

Met Phe Ala Pro Ala Val Met Arg Ala Phe Arg Lys Asn Lys Thr Leu 
Gly Tyr Gly Val Pro Met Leu Leu Leu He Val Gly Gly Ser Phe Gly 
Leu Arg Glu Phe Ser Gin He Arg Tyr Asp Ala Val Lys Gly Lys Met 
ASP Pro Glu Leu Glu Lys Lys Leu Lys gL Asn Lys He Ser ^eu Glu 
ser Glu Tyr Glu Lys He Lys Asp Ser Lys Phe Asp Asp Trp Lys Asn 
He Arg Gly Pro Arg Pro Trp Glu Asp Pro Asp Leu Jeu Gin Gly Arg 
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50 55 ^06 

Asn Pro Glu Ser Leu Lys Thr Lys Thr Thr 
OD 70 
<210> 96 
<211> 172 
<212> PRT 
<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -21. .-1 
<300> 
<400> 96 



«o. T^^ T„ P.. cl„ c.„ =1, s„ P,e P„ s„ v.l 
no T.. T.. ser M. rU P.e Se. Ty. 

„U „^ 

Val Ala Pro Glu Lys Cys Leu Phe Gly Ala r . " 

30 35 ^ '^^^ W®'^ Leu Asn He Ala Ala 

Val Leu Cys He Ala Thr He Tyr Val Ar« , ^° 

45 Jo '^'S Tyr Lys Gin Val His Ala 

se. P„ oi„ oiu V.X „e xXe ^„ 

val .eu 01. :u ceo Se. c.s .eu .1, . H ^ 

Gin Glu Asn Asn Pro Phe Cys Cys Thr rlo r n, ^° 

^ys cys Thr Cys Lys Trp Ser Cys Ala Tyr 

Leu Trp Tyr Gly Leu He He Tvr- v.i r. 

y He Tyr Val Cys Ser Asp His Pro Phe Leu 

Pro Lys cys Ser Pro Lys Ser Asn Gly Lys Thr Ser III Leu Asp Gin 

Thr val val Gly Tyr Leu Val Trp Ser Lys Cys ^hr 

<210> 97 150 
<211> 56 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -42 . . -1 
<300> 
<400> 97 

"e. C„ pje P,o 01..H1, ^ „^ 
«P S.r V.1 .Kr -30 

.e. c.„ s„ =i„ C.S M, III 

Leu Asp Gly Gly His Leu Met Gin ^ 5 

10 

<210> 98 

<2ll> 46 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -22. .-1 
<300> 
<400> 98 

Met Gin Asn His Leu Gin Thr Ay-rt ^^ 

i-eu Gin Thr Arg Pro Leu Phe Leu Thr Cys Leu Phe 

Trp Pro Leu Ala Ala Leu Asn Val Asn -r>, 

Asn Ser Thr Phe Glu Cys Leu He 
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-5 i 

Leu Gin Cys Ser Val Phe Ser Phe Ala Phe Ihp r 

15 Ala Leu Trp 

<210> 99 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -28 . , -1 
<300> 
<400> 99 



Mec Trp Arg Leu Leu Ala Arg Ala Ser Ala Prn r r 

-25 . " ^^"^ Arg Val Pro 

Leu Ser Asp Ser Trp Ala Leu Leu Pro Ala q^r at r., 

-10 .5 " '^^^ Gly Val Lys Thr 

Leu V,l P„ s„ PH, Clu AS. v,i s„ n. L 01„ p„ 
... „ 

Glu Pro Lys Asn Leu Ser Asp He Ara rl^^ « ^5 

40 ^ Ser Thr Glu Ala Thr 

Clu xaa Thr Clu Cly Asn Phe Ala Xle Leu Ala Leu Cly lly a,y ryr 
His Trp Cly His Phe Clu Me. Me. Ar. Leu Thr II Asn Ar. Ser 

Mec Asp Pro Lys Asn Mec Phe Ala He Trp Ara JJl d 

B5 gQ -^^ '■^P Arg Val Pro Ala Pro Phe 

Lys Pro He Thr Arg Lys Ser Val civ h,-o ^ 100 

y val Gly His Arg Mec Gly Gly Gly Lys 

.la He ASP His ^r Val Thr Pro Vaf Lys Ala Gly Arg L^f Xaa 

Val Glu Mec Gly Gly Arg Cys Xaa Phe Glu Glu Val Cln 'all Phe Leu 

ASP Cln val Ala His Lys Leu Pro Phe Ala Ala Lys HI Val Ser Arg 

- Cly Thr Leu Glu Lys Mec. Arg Lys Asp cin Glu III Arg Glu Xaa Asn 

Asn Gin Asn Pro Trp Thr Phe Glu Arg He All Thr ai v "° 

185 ton ^ 

Gly He Arg Lys Val Leu Ser Pro Tyr Aso Leu tv, u- 

200 20s "^^ Lys 

xaa Trp Gly Lys Phe Tyr Met Pro Xaa Arg Val 

^^-^ 270 
<210> 100 

<211> 77 

<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -30 . . -1 
<300> 
<400> 100 

»|J .r, .eu «p „e :U .s„ Se. v.l THr Th. Val .he 

ne V,l .e. vaj „e P.. cJJ ... ^ 

Val Gly Gly Gly Val Phe Ala Leu Val Thr m „ , ^ 

5 ^eu val Thr Ala Val Cys Cys Leu Ala 

Asp Gly Ala Leu He Tvr Ara rv/e r , 

2^ Tyr Arg Lys Leu Leu Phe Asn Pro Ser Gly Pro 

Gin Lys Lys Pro Val His Glu Lys Lys Glu Val Leu 



45 
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<210> 101 

<211> 81 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -31. .-1 
<300> 
<400> 101 



s.r UU ™. V.1 to„ v.l s.r 
«a .ou Thr cy. „x. ^„ c.y .eu Pro „u 
.r, „o .eu v.: CI. P„ Trp Asp Ar, Trp ol„ .^p 

Glu Leu Arg Tyr Pro Gin Ala Met Asn Ser pHa r . " 

20 25 ^ Ser 

Ser Pro Cys Arg Thr Leu Arg Gin Glu Ala Ser Ala a.^ . . 

35 4Q Ala Asp Arg Cys Asp 



Leu 45 
50 

<210> 102 
<211> 126 
<212> PRT 
<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -20. .-1 
<300> 
<400> 102 



Met L.S Val His Met His Thr Lys PHe Cys Leu lie Cys Leu Leu Thr 

Phe lie Phe His His Cys Asn His Cys His ill clu His Asp His 

-o Clu Ma Leu His .r, Cln His ciy Me. Thr Clu 11 clu Pro 

ser Lys PHe Ser Lys Cln Ma Ma Clu Asn Clu Lys l^s ryr ryr Xle 

Clu Lys Leu PHe Clu Ar. ryr Cly Clu Asn Cly 11, .eu Ser PHe PHe 

Cly Leu Clu Lys Leu Leu Thr Asn Leu Cly IL oly Clu Ar. Lys Jal 

val Glu He Asn His Glu Asp Leu Gly His Asd HI, v-i c 

80 B5^ " "^s Val Ser His Leu 

Arg Tyr PHe Gly Ser Ser Arg Cly Lys Ala Ph. c , ^° 

95 inn ® Thr 

<210> 103 105 
'=2H> 273 
<212> PRT 
<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -45 . . _i 
<300> 
<400> 103 

Asn s.r n. PKe olu cl. 

3er TH. PKe ..p , -30 

Val Leu Val Tyr Leu Val Thr Ala Glu Ara v«i . 

-10 c '^^^ Trp Ser Asp Asp His 

Lys Asp Phe Asp Cys Asn Thr Arg cln Pro ri. . c ^ 

5 10 Asn Val Cys 
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Phe Asp Glu Phe- Phe Pro Val Ser His '°'val . 

: 25 Arg Leu Trp Ala Leu Gin 

r^eu He Leu Val Thr Cys Pro Ser Leu Leu Val v 1 

40 t*®" Val Met His Val Ala 

Tyr Arg Glu Val Gin Glu Lys Arg His Arc ci., m 5° 
cer ri . " 60 ' ''^^ "^^ Gly Glu Asn 

ser Gly Arg Leu Tyr Leu Asn Pro Glv Lv.: r 

, 70 75 ^ '^'^ Gly Leu Trp 

Trp Thr Tyr Val Cys Ser Leu Val Phe Lys AU Scr l\ . 

85 gQ ys Ala Scr Val Asp lU Ala 

Phe Leu Tyr Val Phe His Ser Phe Tyr Prn r " 

105 ^i'^ He Leu Pro Pro 

Val val Lys Cys His Ala Asp Pro Cys Pro A.n 

, 120 ^%^2° 1^ Val Asp Cys Phe 

e „0 

: r " - - 

Val Ser Lys Arg Cys His Glu Cys Leu .^ "° 

165 ""'^ '^^^ f^^f Ala Gin Ala 

Met Xaa Thr Gly His His Pro va. » ^^5 

ASP Thr Thr Phe Ser Xaa Lys Gin 
xaa ASP Xaa Xaa Ser Gly Asp Xaa He Phe Leu Glv c 
y.. n 200 Gly Ser Asp Ser His 

Xaa Pro Xaa Leu Pro Asp Arg Pro Arc III u- 210 

" ^2^? /^^P I-ys Lys Thr lie 

<210> 104 
<2H> 158 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -37. .-1 
<300> 
<400> 104 

Met Ala Ser Lys He Leu Leu Asn Val 

^. -3 5 ^3"; Gin Glu Glu Val Thr Cys Pro 

He Cys Leu Glu Leu Leu Thr Glu Prn c "25 

ser n "f" '^^P Gys Gly His 

.eu cys Arg Ala Cys He Thr Val Ser Asn Zjs^ Glu Ala Val Thr 
- - Gly Gly Lys Ser Ser Cys Pro Jal Cys Gly He Ser ijr Ser 
r "r - - - - - Arg Ala Asn He Z Glu Arg 

:: r r " - - - - 

- .sp H.S His Gly Glu Lys Leu Leu Leu Phe 1^ Lys Glu Asp Arg 

r - - - - - II Glu His Arg Gl 

His Thr Gly Pro His Gly Gly Ser He aln a^ m 

Pro ri c 10? Gly Glu Thr 

- Gly ser Pro Gin Glu Ala Glu 'oil Gly Arg Gly Gly III 

<210> 105 120 

<211> 51 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -19.. -1 
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<300> 110 
<400> 105 

Met Arg Thr Leu Phe Asn Leu Leu Trp Leu m . 

Val Hxs Thr Thr Leu Ser Lys Ser Asp Ala Xa. n 

1 ^ P Ala Xaa Lys Pro Pro Gin Arg 

Arg Cys Trp Arg Arg Val Ser Phe Gin He ser a. 

^ . " 20 "® ^rg Cys Lys Thr Gly 

val Trp Trp 25 

30 

<210> 106 
<2il> 359 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -34. .-1 
<300> 
<400> 106 

Mec Leu Leu Ser lie Gly Met Leu Met Leu Ser Al« 

^, -30 3" S®*^ Ala Thr Gin Val Tyr 

Thr He Leu Thr Val Gin Leu Phe Ala ill r "20 
Giu A, . -10 ^ Pro val 

Glu Ala Asp lie Leu Ala Tyr Asn Phe Glu Asn Ala . 

1 5 " ^la Ser Gin Thr Phe 

Asp Asp Leu Pro Ala Xaa Phe Gly Tyr Ara Len 1 . 

^, 20 ^ ^""^ -^^^ Glu Gly Leu 

I-ys Gly Phe Leu He Asn Ser Lys Pro Glu I .i 30 

35 ^ JJ" Asn Ala Cys Glu Pro He 

Val Pro Pro Pro Val Lys Asp Asn Ser IL « 

50 ll'' Ser Gly Thr Phe He Val Leu 

r I" " - 
' r 

He Pro Ser Val Phe ile Gly Glu Ser Ser ^^ c ^0 
115 r!*^ Ala Ser Ser Leu Lys Asn 

Glu Phe Thr xaa Glu Lys Gly Gly His til n r 

- , 130 ^ " ! " Val Pro Glu Phe 

Ser Leu Pro Leu Glu Tyr Tyr Leu i\l d u 1*0 

Hec. ^ JsS ''"''^^^"^!^ val Gly 

- r?5^ - - - - Thr ijf Leu ser Ar. 

H. Ar. Ala A. Ar. Asn Ar. Leu A - .3p Gin Leu Lys 
eu Pro val Lys Phe Lys Lys Gl ^ - 

Ala He Cys Leu Asp Glu Tyr Glu Asd c?! . 205 

210 """^ Gly ASP Lys Leu Arg He Leu 

Pro Cys Ser His Ala Tyr His Cv. r r> 220 

.ys Thr I'' " r° 

Gl„ 245 ^ Val Val Pro Ser 

Gin Gly Asp Ser Asp Ser Asp Thr Asp s.r c 

IJ 0.. 260 ^^'^ Gin Glu Glu Asn Glu 

Val Thr Glu His Thr Pro Leu Leu Arg Pro lJ v 27^ 
Pro y V 275 ''''^ ^5° ^^u Xaa Phe Cys Gin Cys 

Pro Xaa Xaa Phe Gly Ala Leu Xaa Gly xfa p , 285 
Hi, , 290 Pro Ala His Xaa Gin Xaa 

His Asp Arg He He Gin Thr Xaa g" gIu a 

305 Glu Glu Asp Asp Asn Glu Asp Thr 
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Asp Ser Ser Asp* Ala Glu Glu 

325 

<210> 107 
<211> 291 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -42. .-1 
<300> 
<400> 107 

"oc sej sc. ser _..o 

V.1 Oly v.. -30 

fej .e„ se. Phe ... ^„ v.l n. xle r.r PHe xle Se. Ue .rp 

H« C.. .eu .y. ne ne jvr CXu „. 

Leu Gly Arg He Gin Ala Asp Lys Ala Lv., ri n 2° 

25 ^ 3^ '^^^ Pro Gly Leu He Leu 

Val Leu Pro Cys He Asp Val Phe Val Lys Val a., 

40 45 "''^ Val Asp Leu Arg Thr Val 

Thr cys Asn He Pro Pro Gin Glu He Leu Thr f° . 
" 60 " T^^ Asp Ser Val Thr 

Thr Gin Val Asp Gly Val Val Tyr Tyr Ara 11. ^ ^0 

75 ^ ^r Ser Ala Val Ser 

Ala val Ala Asn Val Asn Asp Val His Gin Ala Thr Ph r 

90 gg " ™r Phe Leu Leu Ala 

Gin Thr Thr Leu Arg Asn Val Leu Gly Thr rin r 

105 ^'^^ Thr Leu Ser Gin He 

- Ala Gly Arg Glu Glu He Ala His Ser Xle Gin ii^ Leu Leu Asp 
ASP Ma Thr Glu Leu Trp Gly He Arg Val Ala ^ Val Glu He Lys 

ASP Val Arg He Pro Val Gin Leu Gin Arg Ser Me. ai "° 
155 Ala Ala Glu Ala 

Glu Ala Thr Arg Glu Ala Arg Ala Lys Val L.u 

170 i„ Ala Ala Glu Gly Glu 

Mec ser Ala Ser Lys Ser Leu Lys Ser Ala Ser «e. Val III Ala Glu 
ser pro Zle Ala Leu Gin Leu Arg TV. Leu Gin Thr III Ser Thr Val 

Ala Thr Glu Lys Asn. Ser Thr He Val Phe Pro It^ o 

215 220 Met Asn He 

Leu Glu Gly He Gly Gly Val Ser Tyr Asp 1" His r . 

235 Asn His Lys Lys Leu Pro 

Asn Lys Ala 245 
<210> 108 
<211> 67 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -26.. -1 
<300> 
<400> 108 

Hec s„ ... ^ ^„ ^^^^ 

- se. .e. „, ... -JS 

Asn Ala Arg Glu Thr He Lys Glv llo n , 5 

ys Gly He Gin Lys Arg Glu Ala Ser Asn 

20 
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Cys Phe Ala He" Arg His Phe Glu Asn 

25 30 Lys Phe Ala Val Glu Thr Leu 

He Cys Ser 35 
40 

<210> 109 
<211> 127 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -63 » . -1 
<300> 
<400> 109 

Mec Ser Ala Ala Gly Ala Arg Gly Leu Am ai 

.-60 ^ ^ Thr Tyr His Arg Leu 

.50 

01. T.. 

Lys Trp Gly Leu Val Cvs aIa ru, "^0 

-15 Met Ala Arg Pro Ala 

Glu Lys Leu Ser Thr Ala Gin Ser Ala Val rl ^ 

5 r Aia Val Leu Met Ala Thr Gly Phe 

He Trp ser Arg Tyr Ser Leu Val He , 

20 25 " Ser Leu 

Phe v,l .He ... v.. M. .X. CI. M. ^„ ... 

lU T.P , « 

<210> 110 60 

<211> 97 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
. <222> -20. ,-1 ' 
<300> 
<400> 110 

L.. 

™- Ma -.0 ^ 

..u olu .eu Clu Tjp Clu ne v.x i", 

Lys Thr He Gin Met Gly Ser Phe Ara . " 

, 30 35 ^ """^ Gly Ser Gin 

Ser Val Val Glu Val Thr Val Thr Xaa s.. o 

45 50 Ser Pro Lys Thr Lys Val Ala 

His Ser Gly Phe Trp Met Lys He Ara L.n f . 

y Arg Leu Leu Lys Lys Gly Pro Trp 

Ser 70 ^5 ^ 

<210> 111 
<2ll> 86 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -20.. -1 
<300> 
<400> 111 

!- - . ^„ 

- M. ^„ -.0 
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1 

lu Thr Arg 

20 
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113 

«a .eu V.1 ..p ai. TH. 

Oiu ASP His ssr Asp 01. XU .Ks Pro Asp 01„ Ssr I^, .,p 
-1 Se. =1, c., 0., 

Ala Ala Gly Gly Asp Met 60 
65 

<210> 112 

<211> 71 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -25. .-1 
<300> 
<400> 112 

Mec Pro Ala Gly Val Pro Met Ser Thr Tvr r«, r 

-25 .20 " ^^"^ Mec Phe Ala Ala 

ser Leu Leu Ala Me. Cys Ala Gly Ala Glu V.l Val His Ar. ,Vr '^l 
Pro ASP Leu Thr He Pro Glu Xle Pro Pro Lys Arg ^1, gIu Leu 
^XS Thr Glu Leu Leu Gly Leu Lys Glu Ar. Lys His p„ Gin Val 

Ser Gin Gin Glu Glu Leu Lys 

<210> 113 

<211> 60 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -42. .-1 
<300> 
<400> 113 



«e. ASP 01, HIS „p se. Al. Al. .he s„ a1. .Kr Val TH. Ala 
«« S„ Se. T.P AU A., A„ A., Se. Ser Se. '^l A„ x.e P„ 



-35 
Arg 

Ser Leu Pro Gly Ser Pro Val Cvs Tm ii= m "^^ 
-10 .5 Trp Ala Trp Pro Trp Tyr Pro Asp 

Thr Thr Ser Phe Pro Leu Arg Cys Arg Gly Arg Val ' 

<210> 114 
<211> 118 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -83,. -1 
<300> 
<400> 114 

Met Leu Pro Val Gin Ser Phe Thr Leu Val Ala Gin ai , 

-80 75 '^^^ '^'■^ Ala Gly Val Gin 

Trp Arg His Leu Ser Ser Leu ri« rJ , -70 

-65 ^^'^ ?Jj Pro Pro Glu Phe Lys Gly 



Phe ser Cys Leu Ser Leu Pro Ser Ser Trp Asp Tyr ^ .rg 
iro cys Pro Ala Gly Phe Phe Val Phe Leu Val otl Thr Gly 
His val Gly Gin Ala Gly Leu Glu Leu Leu Thr Ser Cys Ser 
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-15 ''^ 

" - 10 



Ala ser s„ 0I„ Se. xu g\°. v.l Ser „i, t, 

Cly Lys uy. .y, V.I CIu ^ 



Leu Thr Xaa lie Lys Thr 

\0 35 
<210> 115 
<211> 76 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -22. .-1 
<300> 
<400> 115 



«cc =lu uu X.. se. P„ Thr v.l XI, ^„ 
^.u _Phe Leu Uu Oln A., .eu 

Civ rrp Xle .CO Tr. XU Cly 01. L X., PHe ol, 

cl„ PJ, xle Cl„ .r, XU v.l cy. cl. Z Gl. 

xaa AT, aiy Lau Gin Arg Ar, Gl„ cya Pha Leu ph, 
" 50 



<210> 116 
<211> 95 
<212> PRT 
<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -52. ,-1 
<300> 
<400> 116 

Ha. Ala Glu TKr .y. As. Ala Ala Gl„ 

val Ala val .H. PHe .Hr clu Glu ..p a., ci„ 'dt Asp Leu Ala 
Oln Ar, XK. .eu Ar, Glu Val Met Uu Glu ;ll Gys Gl. .eu .au 
val Sar .eu Gly cl„ Sar xla T::p ^„ „u 

tys ..u Ala sa. P„ Gly A., Phe T., Aa„ Sa. Pro i°p Glu ..a 
^ro Glu val rrp .eu Ala Pro Gl. p,, Gly Ala II. aU g1„ 

<210> 117 40 
<211> 82 
<212> PRT 

<2i3> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -22.. -1 
<300> 
<400> 117 

Met Glu Leu lie Ser Pro Thr Val He lie il. 

-20 ^"-^ Leu Gly Cys Leu Ala 

Uu Phe cau uu .a„ Gl„ Ar, .y, a,„ ..u Ar, Ar, ill Pro cya xla 
^ya =ly Trp xia Pro .rp xla Gl. val Gl. L Glu P.e Gl. H 
^ro .eu Glu PKe xle Glu AU Ar, II ,y, H 
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30 

Thr Val Phe Ala Met Gly Asn Arg MeC Thr Phe Val Thr Glu Glu Gly 

^3 50 cc 

Arg Asn 
60 

<210> 118 
<211> 89 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -16. .-1 
<300> 
<400> 118 

Met He lie Ser Leu Phe lie Tyr He Phe Leu Thr Cys Sec Asn Thr 

Ser Pro Ser Tyr Gin Gly Thr Gin Leu Gly Leu ^ly Leu Pro Ser Ala 

Gin Trp Trp Pro Leu Thr Gly Arg Arg Met Gin Cys Cys Arg Leu Phe 

cys Phe Leu Leu Gin Asn Cys Leu Phe Pro Phe Pro Leu lis Leu He 

Gin His ASP Pro Cys Glu Leu Val Leu Thr He Ser ^rp Asp Trp Ala 

60 

Glu Ala Gly Ala Ser Leu Tyr Ser Pro 
65 70 
<210> 119 
<211> 30 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -19. .-1 
<300> 
<400> 119 

Met Thr Mec Ala Glu Cys Pro Thr Leu Cys Val Ser Ser Ser Pro Ala 
Leu Trp Ala Ala Ser Glu Thr Thr Asp ^sp Val Cys Arg Glu 

<210> 120 
<211> 115 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -103, .-1 
<300> 
<400> 120 

Met val He Arg^Val Tyr He Ala Ser Ser Ser Gly Ser Thr Ala He 
Lys Lys Lys Gin Gin Asp Val Leu Gly Phe Leu Glu Ala lln Lys He 
Gly Phe Glu Glu Lys Asp He Ma Ala Asn Glu Glu I'sn Arg Lys Trp 
Met Arg Glu Asn Val Pro Glu Asn Ser Arg Pro ill Thr Gly Asn Pro 
Leu Pro Pro Gin lie Phe Asn Glu Ser Gin '^l Arg Gly Asp Tyr iZ 
Ala Phe Phe Glu Ala Arg Glu Asn Asn ill val Tyr Ala Phe Lei Gly 
Leu Thr Ala Pro Ser Gly Ser Lys g" Ala Gly Arg Cys lH cin Ser 
Ser Lys Pro ^ 
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10 

<210> 121 

<211> 105 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -76. . -1 
<300> 
<400> 121 

Mec Pro Lcu Leu Cys Gin lie Glu Mcc Glu Tyr Leu Leu Lou Lys Trp 
- ' . -65 



Gin Met Thr Mec Leu Gin Ser Mec Leu Cys Asp Leu Val Ser Tyr Pro 

" "50 /ic 

Leu Leu Pro Leu Gin Gin Thr Lys Glu Ala Asn Leu Asp Phe Pro Lys 

He Lys Val Ser Ser Val Thr lie Thr Pro Thr Arg Trp Phe lln Leu 

lie val Tyr Leu Trp Val Val Ser ^he He Ala Ser Ser Ser Ala Asn 



Thr Gly Leu lie Val Ser Leu Glu Lys Glu Leu Ala Pro Leu Phe Glu 



5 10 15 

Glu Leu Arg Gin Val Val Glu Val Ser 
25 

<210> 122 

<211> 93 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -22. .-1 
<3O0> 
<400> 122 



20 



Mec Lys Pro Val Leu Pro Leu Gin Phe Leu Val Val Phe Cys Leu Ala 

"15 -10 
Leu Gin Leu Val Pro Gly Ser Pro Lys Gin Arg Val Leu Lys Tyr He 

Leu Glu Pro Pro Pro Cys lie Ser Ala Pro Glu Asn Cys Thr His llu 

20 

cys Thr Mec Gin Glu Asp Cys Glu Lys Gly Phe Gin Cys Cys Ser Ser 
Phe cys Gly He Val Cys Ser Ser Glu Thr Phe Gin Lys Irg Asn Arg 



He Lys His Lys Gly Ser Glu Val He Met Pro Ala "n 

<210> 123 ^ 
<211> 109 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -42. .-1 
<300> 
<400> 123 

Met His lie Leu Gin Leu Leu Thr Thr Val Asp Asp Gly He Gin Ala 



lie val His cys Pro Asp Thr Gly Lys Asp He Trp Isn Leu Leu Phe 
ASP Leu val Cys His Glu Phe Cys Gin Ser Asp ^sp Pro Ala He lie 
Leu Gin Glu Gin Lys Thr Val Leu Ala Ser Val Phe Ser Val Leu Ser 
Ala lie Tyr Ala Ser Gin Thr Glu Gin Glu Tyr Leu Lys lie Glu Lys 
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Val ASP Leu Pro Leu He Asp Ser Leu He Arg Val Leu Gin Asn Met 
Glu Gin Cys Gin Lys Lys Pro Glu Asn Ser Ala Gly Val 

<210> 124 

<211> 51 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -15. .-1 
<300> 
<400> 124 

Mac Arg Leu Val Pro Leu Gly Gin Ser Phe Pro Leu Ser Glu Pro Arg 
cys Leu Gin Pro Val Lys Trp Asp His Asn His Cys Leu Thr Ser Lu 
Thr val val Val Arg Thr Glu Cys Val Glu Val Phe His "s Leu Trp 

Mec Leu Val 
35 

<210> 125 

<211> 56 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -27.. .1 
<300> 
<400> 125 

Met Asn Arg Val Pro Ala Asp Ser Pro Asn Met Cys Leu lie Cys Leu 
Leu ser Tyr lie Ala Leu Gly Ala He His Ala Lys u'e Cys Arg Arg 
Ala Phe Gin Glu Glu Gly Arg Ala Asn Ala Lys Thr Gly Val Arg La 

Trp Cys lie Gin Pro Trp Ala Lys 
25 

<210> 126 

<211> 162 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -21. .-1 
<300> 
<400> 126 

Met Leu Gin Thr Ser Asn Tyr Ser Leu Val Leu Ser Leu Gin Phe Leu 

"•^^ '10 



Leu Leu ser Tyr Asp Leu Phe Val Asn Ser Phe Ser Glu Leu Leu Gin 
Lys Thr Pro Val He Gin Leu Val Leu Phe He He Gin Asp He Ala 
val Leu Phe Asn He He He Xle Phe Leu Met Phe Phe II Thr Ser 
val Phe Gin Ala Gly Leu Val Asn Leu Leu Phe His Jys Phe Lys Gly 
Thr lie He Leu Thr Ala Val Tyr Phe Ala Leu ler He Ser Leu His 
val Trp val Met Asn Leu Arg Trp Lys Asn Ser Asn Ser Phe lie Jrp 
Thr ASP Gly Leu Gin Met Leu Phe Val Phe Gin Arg Leu Ala Ma Val 
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118 

95 100 105 

Leu Tyr Cys Tyr Phe Tyr Lys Arg Thr Ala Val Arg Leu Gly Asp Pro 

110 115 2^20 

His Phe Tyr Gin Asp Ser Leu Trp Leu Arg Lys Glu Phe Mec Gin Val 

130 135 

Arg Arg 
140 

<210> 127 

<211> 126 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -68. . -1 
<300> 
<400> 127 

Met Ala Ser Ala Ser Ala Arg Gly Asn Gin Asp Lys Asp Ala His Phe 

Pro Pro Pro Ser Lys Gin Ser Leu Leu Phe Cys Pro Lys Ser Lys Leu 

His lie His Arg Ala Glu He Ser Lys He Met Arg GlS Cys Gin Glu 

-35 -30 _25 

Glu Ser Phe Trp Lys Arg Ala Leu Pro Phe Ser Leu Val Ser Met Leu 

-15 _io _5 

Val Thr Gin Gly Leu Val Tyr Gin Gly Tyr Leu Ala Ala Asa Ser Arg 

^5 10 
Phe Gly Ser Leu Pro Lys Val Ala Leu Ala Gly Leu Leu Gly Phe Gly 

15 20 25 

Leu Gly Lys Val Ser Tyr lie Gly Val Cys Gin Ser Lys Phe His Phe 

. 35 40 

Phe Glu Asp Gin Leu Arg Gly Ala Gly Phe Gly Pro Thr Ala 
45 50 55 

<210> 128 
<211> 140 
<212> PRT 
<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -40. .-1 
<300> 
<400> 128 

Met Thr Ser Mec Thr Gin Ser Leu Arg Glu Val lie Lys Ala Met Thr 
' -35 ^25 

Lys Ala Arg Asn Phe Glu Arg Val Leu Gly Lys He Thr Leu Val Ser 

"20 .15 ^Q. 

Ala Ala Pro Gly Lys Val He Cys Glu Met Lys Val Glu Glu Glu His 

-5 1 5 

Thr Asn Ala He Gly Thr Leu His Gly Gly Leu Thr Ala Thr Leu Val 

15 20 
Asp Asn He Ser Thr Met Ala Leu Leu Cys Thr Glu Arg Gly Ala Pro 

30 35 
Gly Val Ser Val Asp Mec Asn lie Thr Tyr Met Ser Pro Ala Lys tin 

Gly Glu ASP lie val He Thr Ala His III Leu Lys Gin Gly Lys Thr 

Leu Ala Phe Thr Ser Val Gly Leu Thr Asn Lys Ala Thr Gly Lys Leu 

80 

He Ala Gin Gly Arg His Thr Lys His Leu Gly Asn 

<211> 43 

<212> PRT 

<213> Homo sapiens 
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<220> 

<221> SIGNAL, 
<222> -24. ,-1 
<300> 
<400> 129 

Mec Gin Cys Phe Ser Phe He Lys Thr Met Met He Leu Phe Asn Leu 

" .in 

Leu lie Phe Leu Cys Gly Phe Thr Asn Tyr Thr Asp Phe Glu Asp Ser 

" 1 5 

Pro Tyr Phe Lys Met His Lys Pro Val Thr Met 

10 15 
<210> 130 
<211> 69 
<212> PRT 
<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -21. .-1 
<300> 
<400> 130 

Met Trp Trp Phe Gin Gin Gly Leu Ser Phe Leu Pro Ser Ala Leu Val 

-15 _io 
lie Trp Thr Ser Ala Ala Phe He Phe Ser Tyr He Thr Ala Val Thr 

Leu His His lie Asp Pro Ala Leu Pro Tyr He Ser Asp Thr Gly Thr 

Val Ala Pro Glu Lys Cys Leu Phe Gly Ala Met Leu Asn lie Ala Ala 

35 40 

Val Leu Cys Gin Lys 
45 

<210> 131 

<211> 78 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -19 . . -1 
<300> 
<400> 131 

Met Ser Pro Gly Ser Ala Leu Ala Leu Leu Trp Ser Leu Pro Ala Ser 

Asp Leu Gly Arg Ser Val He Ala Gly Zeu Trp Pro His Thr Gly Val 

10 

Leu lie His Leu Glu Thr Ser Gin Ser Phe Leu Gin Gly Gin Leu Thr 

20 25 
Lys Ser He Phe Pro Leu Cys Cys Thr Ser Leu Phe Cys Val Cys Val 

Val Thr Val Gly Gly Gly Arg Val Gly Ser ihr Phe Val Ala 
50 55 

<210> 132 
<:211> 80 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -47. .-1 
<300> 
<400> 132 

Met Arg Leu Pro Pro Ala Leu Pro Ser Gly Tyr Thr Asp Ser Thr Ala 
Leu Glu Gly Leu Val Tyr Tyr Leu Asn Gin Lys Leu Leu Phe Ser Ser 
Pro Ala Ser Ala Leu Leu Phe Phe Ala Arg Pro Cys Val Phe Cys Phe 
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120 

-15 -10 .5 

Lys Ala Ser Lys Met Gly Pro Gin Phe Glu Asn Tyr Pro Thr Phe Pro 

5 10 ,5 

Thr Tyr Ser Pro Leu Pro lie lie Pro Phe Gin Leu His Gly Arg Phe 

20 25 30 

<210> 133 
<211> 53 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -42 . . -1 
<300> 
<400> 133 

Met Asp Ser Arg Val Ser Ser Pro Glu Lys Gin Asp Lys Glu Asn Phe 

-40 -35 _3o 

Val Gly Val Asn Asn Lys Arg Leu Gly Val Cys Gly Trp lie Leu Phe 

-25 -20 _]_5 

Ser Leu Ser Phe Leu Leu Val He He Thr Phe Pro He Ser He Tro 
-10 -5 I 5 *^ 

Met Cys Leu Lys He 
10 

<210> 134 
•«2H> 1053 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sig_pepticie 

<222> 131. .169 

<223> Von Heijne matrix 

score 4.19999980926514 

seq MLAVSLTVPLLGA/MM 
<221> polyA_3ite 
<222> 1042.. 1053 
<300> 
<400> 134 

gagcgagtcg gacgggctgc gacagcgccg gcccccgcgg ccgcaggccg tcacagacga 60 
gccccggagg ctaaggacgg cagctccttt agcggcagag ccttccgagc 120 

gaccttctcg atg ccg get get ccc ccc acc gtc ccc ctg cct gga gcc 169 
Met Leu Ala Val Ser Leu Thr Val Pro Leu Leu Gly Ala 
-10 .5 

t,J. tlf Hf* «t etc age ttc aaa 217 

Met Met Leu Leu Glu Ser Pro He Asp Pro Gin Pro Leu Ser Phe Lys 

1 5 10 15 

gaa ccc ccg etc ttg ctt ggt gtt ctg cat cca aat acg aag ctg cga 265 

Glu Pro Pro Leu Leu Leu Gly Val Leu His Pro Asn Thr Lys Leu Arg 

20 25 30 

rtn A?* """"^ ^" Oga ccg gag tec ata 313 

Gin Ala Glu Arg Leu Phe Glu Asn Gin Leu Val Gly Pro Glu Ser He 
35 40 45 



gca cat att ggg gat gtg atg ttt act ggg aca gca gat ggc egg gtc 361 
Ala His He Gly Asp Val Met Phe Thr Gly Thr Ala Asp §ly Arg Val • 
^0 55 60 



gta aaa ctt gaa aat ggt gaa ata gag acc att gcc egg ttt ggt teg 409 

Val Lys Leu Glu Asn Gly Glu He Glu Thr He Ala Arg Phe ciy Ser 

70 75 80 

ggc cct tgc aaa acc cga ggt gat gag cct gtg tgt ggg aga ccc ctg 457 

Gly Pro cys Lys Thr Arg Gly Asp Glu Pro Val Cys Gly Arg Pro Leu 
85 90 95 

?w r^l l'^^ ^^"^ "'^ gcc gat gca tac 505 

Gly He Arg Ala Gly Pro Asn Gly Thr Leu Phe Val Ala Asp Ala Tyr 

100 105 110 

aag gga eta ttt gaa gta aat ccc tgg aaa cgt gaa gtg aaa ctg ctg 553 
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121 

Lys Gly Leu Phe Glu Val Asn Pro Trp Lys Arg Glu Val Lys Leu Leu 

115 120 125 

ctg tec ccc gag aca ccc act gag ggg aag aac atg tec ttt gtg aat 601 
Leu Ser Ser Glu Thr Pro He Glu Gly Lys Asn Met Ser Phe Val Asn 

130 135 140 

gat ctt aca gtc act cag gat ggg agg aag att tat ttc acc gat tct 649 
Asp Leu Thr Val Thr Gin Asp Gly Arg Lys He Tyr Phe Thr Asp Ser 



145 150 155 



160 



age age aaa tgg caa aga cga gac tac ctg ctt ctg gtg atg gag ggc 697 
Ser Ser Lys Trp Gin Arg Arg Asp Tyr Leu Leu Leu Val Met Glu Gly 

165 170 175 

aca gat gac ggg cgc ctg ctg gag tat gat act gtg acc agg gaa gta 745 
Thr Asp Asp Gly Arg Leu Leu Glu Tyr Asp Thr Val Thr Arg Glu Val 

180 185 190 

aaa gtt tta ttg gac cag ctg egg ttc ccg aat gga gtc cag ctg tct 793 
Lys Val Leu Leu Asp Gin Leu Arg Phe Pro Asn Gly Val Gin Leu Ser 

195 200 205 

ect gca gaa gac ttt gtc ctg gtg gca gaa aca acc atg gee agg ata 841 
Pro Ala Glu Asp Phe Val Leu Val Ala Glu Thr Thr Met Ala Arg lie 

210 215 220 

cga aga gtc tac gtt tct ggc ctg atg aag ggc ggg get gat ctg ttt 889 
Arg Arg Val Tyr Val Ser Gly Leu Met Lys Gly Gly Ala Asp Leu Phe 
225 230 235 240 

gtg gag aac atg cet gga ttt eca gac aac ate egg ccc age age tct 937 
Val Glu Asn Met Pro Gly Phe Pro Asp Asn He Arg Pro Ser Ser Ser 

245 250 255 

ggg ggg tac tgg gtg ggc atg teg acc ate cgc cet aac cct ggg ttt 985 
Gly Gly Tyr Trp Val Gly Met Ser Thr He Arg Pro Asn Pro Gly Phe 

260 265 270 

tee atg ctg gat ttc tta tct gag aga ccc tgg att aaa agg atg att 1033 
Ser Met Leu Asp Phe Leu Ser Glu Arg Pro Trp He Lys Arg Met He 

275 280 285 

ttt aag gta aaaaaaaaaa a 1053 
Phe Lys Val 

290 
<210> 135 
<211> 675 
<212> DNA 
<213> Homo sapiens 
<220> 

<221> polyA_signal 
<222> 638. ,643 
<221> polyA^site 
<222> 662. ,675 
<300> 
<400> 135 

accgaacagg aacageacaa ectgggaccc agacatgeag taectctacg caaagtaaaa 60 
gtageagtgg tteagcacac tttggtatgt tgactgtta atg atg tac gtt tct 114 

Met Met Tyr Val Ser 
1 5 

ata gaa atg tea ggt cca acc att tec eat ttg ttc gac tat gtg gtc 162 
He Glu Met Ser Gly Pro Thr He Ser His Leu Phe Asp Tyr Val Val 

10 15 20 

tgt tac att tat ggc tta aag tee ttt tct ctt aaa cag tta aaa aaa 
Cys Tyr He Tyr Gly Leu Lys Ser Phe Ser Leu Lys Gin Leu Lys Lys 

25 30 35 

aaa tct tgg tct aag tat tta ttt gaa tec tgt tgc tat agg agt ttg 
Lys Ser Trp Ser Lys Tyr Leu Phe Glu Ser Cys Cys Tyr Arg Ser Leu 

40 45 50 

tat gtg tgt gtc ttc att taaacatace tgcatacaaa gatggtttat 306 
Tyr Val Cys Val Phe He 
55 

tcetatttaa tatgtgacat ttgtttcctg gatatagtec gtgaaceaca agatttatea 366 



210 



258 
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tacttttcaa taatatgaga agaaaatggg ccgtaaattg ttaaccattt tatgttcaga 

426 

cacttctcta gtttctacct agtttgcttt aacatagaga ccagcaagtg aatatatatg 486 

cataacctta tatgttgaca caataatcca gaataacctg ttaaagataa actaattttt 546 

cagagaagaa catctaaagg gtcaatattt ttgaaacgtc tccagacaac atctatctga 606 

Ctatcgtggc ttctacccga aatgcgccca aaacaaacgc tgtttattca aaatgaaaaa 666 

aaaaaaaaa g75 

<2I0> 136 

<211> 1112 

<212> DMA 

<213> Homo sapiens 

<220> 

<221> sig^pepcide 

<222> 111. .194 

<223> Von Heijne macrix 

score 4.80000019073486 

seq GVLLEPFVHQVGG/HS 
<221> polyA_signal 
<222> 1080. .1085 
<221> polyA^site 
<222> 1101, .1112 
<300> 
<400> 136 

ccgagagaga ctacacggta ctgggacaca cggacaaaca acagacagaa gacgtactgg 60 
ccgctggact ccgctgcctc ccccacctcc ccgccatctg cgcccggagg acg age 116 

Met Ser 

cca gcc ttc agg gcc acg gat gtg gag ccc cgc gcc aaa ggc gcc ctt 164 
Pro Ala Phe Arg Ala Met Asp Val Glu Pro Arg Ala Lys Gly Val Leu 

-25 -20 -15 

ccg gag ccc ttt gtc cac cag gtc ggg ggg cac cca tgc gtg etc cgc 212 
Leu Glu Pro Phe Val His Gin Val Gly Gly His Ser Cys Val Leu Arg 
-10 -5 1 5 

tec aac gag aca ace ctg tgc aag ccc ctg gtc cca agg gaa cat cag 260 
Phe Asn Glu Thr Thr Leu Cys Lys Pro Leu Val Pro Arg Glu His Gin 

10 15 . 20 

ttc tac gag acc etc cct get gag atg cgc aaa ttc tct ccc cag tac 308 
Phe Tyr Glu Thr Leu Pro Ala Glu Met Arg Lys Phe Ser Pro Gin Tyr 

25 30 35 

aaa gga caa age caa agg ccc ctt gtt age tgg cca tec ctg eee cat 356 
Lys Gly Gin Ser Gin Arg Pro Leu Val Ser Trp Pro Ser Leu Pro His 

40 45 50 

ttt ttc ccc tgg tec ttt ccc ctg tgg cca cag gga agt gtg gcc 401 
Phe Phe Pro Trp Ser Phe Pro Leu Trp Pro Gin Gly Ser Val Ala 
55 60 65 

tgaatacccc accecggcte etctgeaccc agagctgggg gecacctcag aagtgteate 461 
tetctctgag eacgeattec ectgeagcag tcgaggactg agcagattga gtgatgctgg 521 
ggcagagagg ectgagagga aaggtgttca gccagtcgtt tgtaaggcgc tegtcggcac 581 
ccgctgaaac gcccccacct gacagcecca tectcaaaga etgtettaat taetcatggc 641 
aggttctaga gaettaaggg gaaaagctgc tttcaaggcc accacatgte tgtgctccce 701 
aaccagctct atctgccttg tgttcatttt gttattttgt gaegtgagae agcaaagace 761 
aataaaaaca tattttataa gaacaaaagg cctgggtgec taccegtgtg ggggcactgt 821 
gggaagectt tgctagggtg tcttgtgctg tgtggtttgt tttgtttgcc cetttatttt 881 
gcctcgctta eccagtctce ccttactctt ggatgettct taacectcag gcaaaectgt 941 
gttcccectg tattcagget ctgctttaaa geaagceatg aggctgttgg agtttctgtt 1001 
tagggeatta aaaatteccg eaaactataa agagcaatgt tttcagtctt ttaggattag 1061 
aagaattaca taaaaactaa taaacatttt caatgatgga aaaaaaaaaa a 1112 
<210> 137 
<211> 547 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sig_peptide 
<222> 359. .454 



180 
240 
300 
358 
406 

454 

502 

547 



WO 99/25825 PCT/IB98/01862 

123 

<223> Von Heijn^ matrix 
score 4 

seq FSFMLLGMGGCLP/GF 
<221> polyA_site 
<222> 536. .547 
<300> 
<400> 137 

ccggggagcc ccgcccaaga ctcatgctac aagaagttaa ataagccccc cgaagccaca 60 
cagctagccc cccacccctc tcccaccgag aggaagtgga acgcactccg acaaggacaa 120 
ggccttatcg cgagctggcc ctggaaccaa accaccacca acacacctcc ggactatcag 180 
iiaggtggaag gagcgcaaaa atgtcattcc catgcctgtc tgccaggcaa cctggcgccc 240 
accccccacg acgcccctcc cgaatcacag gcgcaccggg gcgctccccc ctccccagga 300 
cccccaccca actccgcgaa cacaacccac ccagaggagt caccccagca cattacga 358 
acg ttg ggg acc acg ggc etc ggg aca cag ggt cct tec cag cag get 406 
Met Leu Gly Thr Thr Gly Leu Gly Thr Gin Gly Pro Ser Gin Gin Ala 

-30 -25 -20 

ccg ggc ttt ttc cce ttt atg tta cct gga atg ggc ggg tgc ctg cet 
Leu Gly Phe Phe Ser Phe Met Leu Leu Gly Met Gly Gly Cys Leu Pro 

-15 -10 .5 

gga ttc ccg eta cag cct ccc aat cga tet cct acc teg cct gca tec 
Gly Phe Leu Leu Gin Pro Pro Asn Arg Ser Pro Thr Leu Pro Ala Ser 
1 5 10 15 

acc tct gee cat caaagccaat cctccaccca taaaaaaaaa aaa 
Thr Phe Ala His 
20 

<210> 138 
<211> 1198 
<212> DNA 
<213> Homo sapiens 
<220> 

<221> sig_peptide 
<222> 26. .316 
<223> Von Heijne matrix 
score 4 

seq RLPLWSFIASSS/AN 
<221> polyA_signal 
<222> 1164. .1169 
<221> polyA_site 
<222> 1187, .1198 
<300> 
<400> 138 

atcctgcgaa agaagggggt tcate atg geg gat gac eta aag cga ttc ccg 

Mec Ala Asp Asp Leu Lys Arg Phe Leu 
-95 -90 
tat aaa aag tta cca agt gtt gaa ggg etc cat gee att gtt gtg tea 
Tyr Lys Lys Leu Pro Ser Val Glu Gly Leu His Ala lie Val Val Ser 

-85 -80 -75 

gat aga gat gga gta cet gtt gtt aaa gtg gca aat gac aat get cca 
Asp Arg Asp Gly Val Pro Val Val Lys Val Ala Asn Asp Asn Ala Pro 

-70 -65 _60 

gag cat get ttg cga cct ggt ttc tta tec act ttt gee ett gca aca 
Glu His Ala Leu Arg Pro Gly Phe Leu Ser Thr Phe Ala Leu Ala Thr 

-55 -50 
gac caa gga age aaa ett gga ett tec aaa aat aaa agt ate ate tgt 
Asp Gin Gly Ser Lys Leu Gly Leu Ser Lys Asn Lys Ser lie He Cys 
"40 -35 _30 -25 

cae tat aac acc tac cag gtg gtt caa ttt aat cgt tta cct ttg gtg 
Tyr Tyr Asn Thr Tyr Gin Val Val Gin Phe Asn Arg Leu Pro Leu Val 

-20 -15 _j_o 

gtg agt ttc aca gee age age agt gee aat aca gga eta att gte age 
Val Ser Phe He Ala Ser Ser Ser Ala Asn Thr Gly Leu He Val Ser 

-5 1 5 

cca gaa aag gag cct get cca ttg ttt gaa gaa ctg aga caa gtt gcg 



52 



100 



148 
196 
244 
292 
340 
388 
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Leu Glu Lys Glu *Leu Ala Pro Leu Phe gIu Glu Leu Arg Gin Val Val 

10 15 20 

gaa gtc tec taatctgaca gtggttccag tgtgtacctt atcttcatta 437 
Glu Val Ser 
25 

taacaacaca ataccaatcc agcaatcttt agactacaac aatgctttta tccatgcgct 497 
caagaaaggg ccccccttcc caacccatac caaagagcta gcatatagat gtaacttata 557 
gatagatcag ttgctatatt ctctggtgta gggcccttcc tatccagcga gatctaggga 617 
taccacagaa acggcccagt ctaccacagc tcccatggag ccagtccggt caccagacat 677 
ggacgagaga ttccactcag tggactagaa ccaaaccggc acactgatcc acttgagccg 737 
tcaagcgccg ccaatcgtac aatatgccca ggcttgcaga acaaagccaa ccctccatcg 797 
cgaacaacaa caaggacaca ttctcctcca gactatgctt tacctctttg cattgagcga 857 
ggtacataaa atggcccggt aaaagcaaca aaatcagcac aatcactaac tctcccttgt 917 
acacactatt ccgcagcaca gacgaatact accaatcagc ccgattattc ccagagggtg 977 
ccgccctcta atgaaaatga aaactatagc taatgttttt tccccaaact ctgccttctg 1037 
caaccaatca gcgccccaac gtccgcgcgc ccttcataaa acttaaatac aacccgccat 1097 
cccgttccca acgctagtat gcatgcaaac acgatagcac agccaccttt cccatatgtg 1157 
agcaaaaata aaacagcacc tctaaaagca aaaaaaaaaa a 1198 
<210> 139 
<211> 1400 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sig_pepcide 

<222> 36. .107 

<223> Von Heijne matrix 

score 5.69999980926514 

seq ILGLLGLLGTLVA/ML 
<221> polyA^signal 
<222> 1302. .1307 
<221> polyA^site 
<222> 1389. .1400 
<300> 
<400> 139 

cagcccctga agacgcttct actgagaggt 'ctgcc atg gcc tct ctt ggc etc 53 

Met Ala Ser Leu Gly Leu 
-20 

caa ett gtg gge tac ate eta ggc ctt ctg ggg ctt ttg ggc aca ctg 101 
Gin Leu Val Gly Tyr lie Leu Gly Leu 
-15 -10 
gtt gcc atg ctg etc cec age tgg aaa aca agt tct tat gtc ggt gcc 149 
Val Ala Met Leu Leu Pro Ser Trp Lys 
1 5 

age att gtg aca gea gtt gge ttc tec aag ggc etc tgg atg gaa tgt 197 
Ser lie Val Thr Ala Val Gly Phe Ser 
15 20 

gcc aca cac age aca ggc ate ace eag tgt gac ate tat age acc ctt 245 
Ala Thr His Ser Thr Gly lie 
35 

ctg ggc ctg cec get gac ate eag get gcc eag gee atg atg gtg aca 293 













•20 




ctg 


ggg 


ctt 


ttg 


ggc 


aca 


ctg 


Leu 


Gly 


Leu 


Leu 


Gly 
-5 


Thr 


Leu 


aca 


agt 


tct 


tat 


gtc 


ggt 


gcc 


Thr 


Ser 


Ser 


Tyr 


Val 


Gly 


Ala 






10 










aag 


ggc 


etc 


tgg 


atg 


gaa 


tgt 


Lys 


Gly 


Leu 


Trp 


Met 


Glu 


Cys 




25 










30 


tgt 


gac 


ate 


tat 


age 


acc 


ctt 


Cys 


Asp 


He 


Tyr 


Ser 


Thr 


Leu 


40 










45 




gcc 


eag 


gcc 


atg 


atg 


gtg 


aca 


Ala 


Gin 


Ala 


Met 


Met 


Val 


Thr 










60 






att 


ate 


tct 


gtg 


gtg 


ggc 


atg 


He 


He 


Ser 


Val 


Val 


Gly 


Met 








75 








ega 


gee 


aaa 


gac 


aga 


gtg 


gcg 


Arg 


Ala 


Lys 


Asp 


Arg 


Val 


Ala 






90 










gga 


ggc 


etc 


ctg 


gga 


ttc 


att 


Gly 


Gly 


Leu 


Leu 


Gly 


Phe 


He 




105 










110 


eta 


egg 


gac 


ttc 


tac 


tea 


cea 


Leu 


Arg 


Asp 


Phe 


Tyr 


Ser 


Pro 



Leu Gly Leu Pro Ala Asp He Gin Ala 

50 55 
tee agt gea ate tec tec ctg gcc tge att ate tct gtg gtg ggc atg 341 
Ser Ser Ala He Ser Ser Leu Ala Cys 

65 70 
aga tge aca gtc ttc tge eag gaa tec ega gee aaa gac aga gtg gcg 3 89 

Arg Cys Thr Val Phe Cys Gin Glu 

80 85 
gta gea ggt gga gtc ttt ttc ate ctt gga ggc etc ctg gga ttc att 437 
Val Ala Gly Gly Val Phe Phe He Leu 
95 100 

cet gtt gcc tgg aat etc cat ggg ate eta egg gac ttc tac tea cea 485 
Pro Val Ala Trp Asn Leu His Gly He 











115 










ctg 


gtg 


cct 


gac 


age 


atg 


aaa 


ttt 


gag 


Leu 


Val 


Pro 


Asp 


Ser 


Met 


Lys 


Phe 


Glu 








130 










135 


ggc 


act 


act 


tct 


tec 


ctg 


ttc 


tec 


ctg 


Gly 


lie 


lie 


Ser 


Ser 


Leu 


Phe 


Ser 


Leu 






145 










150 




tct 


tec 


tgc 


tea 


tec 


cag 


aga 


aac 


cgc 


Phe 


Ser 


Cys 


Ser 


Ser 


Gin 


Arg 


Asn 


Arg 




160 










165 






ca^n 


gcc 


caa 


ccc 


ctt 


gee 


aca 


agg 


age 


Gin 


Ala 


Gin 


Pro 


Leu 


Ala 


Thr 


Arg 


Sor 


175 










180 






ccc 


aaa 


gtc 


aag 


agt 


gag 


ttc 


aac 


tec 


Pro 


Lys 


Val 


Lys 


Ser 


Glu 


Phe 


Asn 


Ser 










195 
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125 

120 125 
att gga gag get ctt tac ttg 533 
He Gly Glu Ala Leu Tyr Leu 
140 

ata get gga ate ate etc tge 581 
He Ala Gly He He Leu Cys 
155 

tee aae tac tae gat gcc tac 629 
Ser Asn Tyr Tyr Asp Ala Tyr 
170 

ccc cca agg cct ggt caa ccc 677 
Ser Pro Arg Pro Gly Gin Pro 
185 190 
tac age ctg aca ggg cat gcg 725 
Ser Tyr Ser Leu Thr Gly Tyr Val 
200 205 
cgaagaacca ggggccagag ccggggggtg gctgggtccg tgaaaaacag tggacagcac 785 
cccgagggcc acaggtgagg gacactacca ctggatcgcg tcagaaggtg ccgctgaggg 845 
tagactgact ttggccattg gatcgagcaa aggcagaaat gggggccagt gtaacagcat 905 
gcaggttgaa ttgccaagga cgcccgccat gccagcctct ctgttttccc cacctcgctg 965 
ctcceccgcc ccaagtcccc aaccctcaac ttgaaacccc attccctCaa gccaggactc 1025 
agaggacccc tttgecctet ggtttacctg ggactccatc eccaaaccca ctaatcacac 1085 
cccactgacc gaccctccgt gatcaaagac cctccctctg gctgaggttg gctcttagct 1145 
cattgctggg gatgggaagg agaagcagtg gcttttgtgg geattgetet aaectacttc 1205 
teaagcctcc etccaaagaa actgattggc cctggaacct ccatcccact cttgttatga 1265 
ctecacagtg tccagactaa tttgtgcatg aactgaaata aaaccatcct acggtatcca 1325 
gggaaeagaa agcaggatgc aggatgggag gacaggaagg cagectggga catttaaaaa 1385 
aataaaaaaa aaaaa ixnn 
<210> 140 
<211> 538 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sig^peptide 
<222> 35. .130 
<223> Von Heijne matrix 
score 8 

seq VPMLLLIAGGSFG/LR 
<221> polyA_signal 
<222> 505. .510 
<221> polyA_site 
<222> 526. .538 
<300> 
<400> 140 

gcttggagtt ctgagcegat ggaggagttc acte atg ttt gea etc gcg gtg atg 55 

Met Phe Ala Leu Ala Val Met 
-30 

cgt get ttt cgc aag aac aag act etc ggc tat gga gtc ccc atg ttg 
Arg Ala Phe Arg Lys Asn Lys Thr Leu Gly Tyr Gly Val Pro Met Leu 
"25 -20 _;lO 

ttg ctg act get gga ggt tct ttt ggt ctt cgt gag ttt tct caa ate 151 
Leu Leu He Ala Gly Gly Ser Phe Gly Leu Arg Glu Phe Ser Gin lie 

-5 1 5 

cga cac gac get gtg aag age aaa atg gat cct gag ctt gaa aaa aaa 
Arg Tyr Asp Ala Val Lys Ser Lys Met Asp Pro Glu Leu Glu Lys Lys 

10 15 20 

ceg aaa gag aac aaa ata tct tta gag teg gaa tat gag gga agt ate 247 
Pro Lys Glu Asn Lys He Ser Leu Glu Ser Glu Tyr Glu Gly Ser He 
25 30 35 

tgc cgaagggeta ctatetttcc tcggccctte . tccettgttg ggactcaate 
Cys 
40 



103 



199 



300 



tccagaetat ctecccagag aatcttgtea aggcttggct ttaagetttg ttgggaaaat 



360 
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caaagactcc aagtctgatg actggaagaa tattcgagga cccaggcctt gggaagatcc 

420 

tgacctcctc caaggaagaa atccagaaag ccttaagact aagacaactt gaccctgctg 480 
attctctttt cctttttttt tttaaataaa aataccatca actggaaaaa aaaaaaaa 538 
<210> 141 
<211> 1167 
<212> DMA 

<213> Homo sapiens 
<220> 

<221> sig_p€ptide 

<222> 169. .267 

<223> Von Heijne matrix 

score 7.80000019073486 

seq LTFLFLHLPPSTS/LF 
<221> polyA.signal 
<222> 1132. .1137 
<221> polyA_site 
<222> 1155. .1167 
<300> 
<400> 141 

gtaggaacta ctgtcccaga gctgaggcaa ggggatttcc caggtcattt ggagaacaag 60 
cgccttagta gcagtttaaa gtagtaactg ctactgcatt tagtggggtg gaacccagaa 120 
gaaatttgaa gaccagatca tgggtggtct gcatgtgaac gaacagga atg age cag 177 

Met Ser Gin 



aca 


gcc 


tgg 


ctg 


tea 


ctg 


cct 


tct 


tec 


tec 


cea 


ttt 


gga 


cce 


etc 


tct 


225 


Thr 


Ala 


Trp 


Leu 


Ser 


Leu 


Leu 


Ser 


Ser 


Ser 


Pro 


Phe 


Gly 


Pro 


Phe 


Ser 




-30 










-25 










-20 










-15 




gcc 


ctt 


aca 


ttt 


ttg 


tct 


etc 


cat 


eta 


eca 


eca 


tee 


ace 


agt 


eca 


tct 


273 


Ala 


Leu 


Thr 


Phe 


Leu 
-10 


Phe 


Leu 


His 


Leu 


Pro 
-5 


Pro 


Ser 


Thr 


Ser 


Leu 
1 


Phe 




act 


aac 


tta 


gca 


aga 


gga 


caa 


ata 


aag 


ggc 


cct 


ctt 


ggc 


ttg 


att 


ttg 


321 


He 


Asn 


Leu 
5 


Ala 


Arg 


Gly 


Gin 


lie 
10 


Lys 


Gly 


Pro 


Leu 


Gly 
15 


Leu 


He 


Leu 




ctt 


ctt 


tct 


etc 


tgt 


gga 


gga 


tat 


act 


aag 


tge 


gac 


ttt 


gcc 


eta 


tec 


369 


Leu 


Leu 
20 


Ser 


Phe 


Cya 


Gly 


Gly 
25 


Tyr 


Thr 


Lys 


Cys 


Asp 
30 


Phe 


Ala 


Leu 


Ser 




cat 


ttg 


gaa 


ate 


cct 


aac 


aga 


att 


gag 


ttt 


tct 


att 


acg 


gac 


cea 


aaa 


417 


Tyr 


Leu 


Glu 


He 


Pro 


Asn 


Arg 


He 


Glu 


Phe 


Ser 


He 


Met 


Asp 


Pro 


Lys 




35 










40 










45 










50 





aga aaa aca aaa tge taatgaagce ateagtcaag ggtcacatgc eaataaacaa 472 
Arg Lys Thr Lys Cys 
55 



taaattttcc agaagaaatg aaatceaact agaeaaataa agtagagctt atgaaatggt 532 
tcagtaagga tgagcttgtt gttttttgtt ttgttttgtt ttgttttttt aaagacggag 592 
tetegctctg teactcaggc tggagtgeag tggtatgacc ttggctcaet gtaaectccg 652 
ectccegggt tcaagccatt ctcctgcctc agtctcctga gtagetggga ttgcaggtge 712 
gtgecaccat gectggetaa tttttgtgtt tttggtagag aeagggtttc accaegctgg 772 
tcgggccggt ctegggetcc tgacctcttg atecgcctgc ctcggcctcc eaaagtgatg 832 
ggattacaga tgtgagccae cgtgcctagc eaaggacgag attttcaaag tatgttccag 892 
ttctgtgtea tggttggaag aeagagtagg aaggatatgg aaaaggtcat ggggaagcag 952 
aggtgattca tggctetgtg aatctgaggt gaatggttcc ttactgceta ggecaeccgt 1012 
gaagaatatg agtcagctat cgeeagcctt ggaatttact tctctagctt acaatggaec 1072 
tcttgaactg ggaaacacct tgtctgcatt eactttaaaa cgtcaaaact aatttttata 1132 
ataaatgccc accttcaeac cgaaaaaaaa aaaaa 1167 
<210> 142 
<211> 730 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sig_peptide 

<222> 143 . .238 

<223> Von Heijne matrix 

score 8,80000019073486 
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seq VPMLLLIVGGSFG/LR 
<221> polyA_signal 
<222> 697, .702 
<221> polyA_site 
<222> 721. .730 
<300> 
<400> 142 

nccttgcctt tccntccaca ggtgtccnct cccaggccca accgcagact tngaatccgt 60 
cccggcgaga gcgcgagctg ccgagatctg ggagtccgcg ctaggcccgc ttggagccct 120 
gagccgacgg aagagtccac tc atg ttc gca ccc gcg gcg acg cgc gcc cct 172 

Mec Phe Ala Pro Ala Val Thr Arg Ala Phe 
-30 -25 
cgc aag aac aag act ccc ggc cac gga gcc ccc acg ccg ccg ccg acc 220 
Arg Lys Asn Lys Thr Leu Gly Tyr Gly Val Pro Mec Leu Leu Leu lie 

-20 -15 -10 

gcc gga ggc CcC etc ggc ccc cgc gag tec cct caa acc cga cat gac 268 
Val Gly Gly Ser Phe Gly Leu Arg Glu Phe Ser Gin He Arg Tyr Asp 

-5 15 10 

get gtg aag agt aaa atg gat cct gag ctt gaa aaa aaa ctg aaa gag 316 
Ala Val Lys Ser Lys Met Asp Pro Glu Leu Glu Lys Lys Leu Lys Glu 

15 20 25 

aac aaa ata tct tta gag teg gaa tat gag aaa ate aaa gac tee aag 364 
Asn Lys He Ser Leu Glu Ser Glu Tyr Glu Lys He Lys Asp Ser Lys 

30 35 40 

Ctt gat gac tgg aag aat ate cga gga ccc agg cct tgg gaa gat cct 412 
Phe Asp Asp Trp Lys Asn He Arg Gly Pro Arg Pro Trp Glu Asp Pro 

45 50 55 

gac etc etc caa gga aga aat eca gaa age ctt aag act aag aea act 460 
Asp Leu Leu Gin Gly Arg Asn Pro Glu Ser Leu Lys Thr Lys Thr Thr 

60 65 70 

tgactctget gattctcttt teettttttt ttttaaataa aaatactatt aaetggactt 520 
cetaatatat acttctatea agtggaaagg aaatteeagg cccatggaaa ettggatatg 580 
ggtaatttga tgaeaaataa tettcaetaa aggtcacgta caggttttta tacttcceag 640 
ecaccceace cgcggacgaa agcaaeaacg tcggceacgc acattttaea cetegaaata 700 
aaaaatgtga atactgctec aaaaaaaaaa 730 
<210> 143 
<211> 1174 
<212> DNA 
<213> Homo sapiens 
<220> 

<221> sig_peptide 
<222> 108. .170 
<223> Von Heijne matrix 
score 5.5 

seq SFLPSALVIWTSA/AF 
<221> polyA_signal 
<222> 1141. .1146 
<221> polyA_site 
<222> 1161. .1174 
<300> 
<400> 143 

caegttcetg ttgagtacae gcceecgccg atttacaaaa ggtgeaggta tgagcaggte 60 
tgaagaetaa eattttgtga agttgtaaaa cagaaaacet gttagaa atg tgg tgg 116 

Met Trp Trp 
-20 

ttt eag caa ggc etc agt ttc ctt cct tea gcc ctt gta att tgg aea 164 
Phe Gin Gin Gly Leu Ser Phe Leu Pro Ser Ala Leu Val He Trp Thr 

-15 -10 -5 

tct get get etc ata ttt tea tac att act gca gta aea etc cac eat 212 
Ser Ala Ala Phe He Phe Ser Tyr He Thr Ala Val Thr Leu His His 

15 10 
ata gac ccg get tta cct tat ate agt gac act ggt aea gta get eea 260 
He Asp Pro Ala Leu Pro Tyr He Ser Asp Thr Gly Thr Val Ala Pro 
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15 20 25 30 

gaa aaa tgc tta ttc ggg gca atg eta aat att gcg gca gtt tta cgc 308 

Glu Lys Cys Leu Phe Gly Ala Met Leu Asn lie Ala Ala Val Leu Cys 

35 40 45 

att get ace att tat gtt cgt tat aag caa gtt cat get ctg agt cct 356 
He Ala Thr lie Tyr Val Arg Tyr Lys Gin Val His Ala Leu Ser Pro 

50 55 60 

gaa gag aac gtt ate ate aaa tta aac aag get gge ctt gta ett gga 404 
Glu Glu Asn Val He lie Lys Leu Asn Lys Ala Gly Leu Val Leu Gly 

65 70 75 

ata ctg agt tgt tta gga ctt tet att gtg gca aac ttc cog aaa aca 452 
He Leu Ser Cys Leu Gly Leu Ser He Val Ala Asn Phe Gin Lys Thr 

80 85 90 

acc ctt ttt get gca cat gta agt gga get gtg ctt ace ctt ggt atg 500 
Thr Leu Phe Ala Ala His Val Ser Gly Ala Val Leu Thr Phe Gly Met 
9S 100 105 110 

ggc tea tta cat atg ttt gtt cag acc ate ctt tec tac caa atg cag 548 
Gly Ser Leu Tyr MeC Phe Val Gin Thr He Leu Ser Tyr Gin Met Gin 

115 120 125 

cec aaa acc cat ggc aaa caa gte ttc tgg ate aga ctg ttg ttg gtt 596 
Pro Lys He His Gly Lys Gin Val Phe Trp He Arg Leu Leu Leu Val 

130 135 140 

ate tgg tgt gga gta agt gca ett age atg ctg act tgc cea tea gtt 644 
He Trp Cys Gly Val Ser Ala Leu Ser Met Leu Thr Cys Ser Ser Val 

145 150 155 

ttg cac agt ggc aat ctt ggg act gat tta gaa cag aaa etc cat tgg 692 
Leu His Ser Gly Asn Phe Gly Thr Asp Leu Glu Gin Lys Leu His Trp 

160 165 170 

aac cec gag gac aaa ggt tat gcg ett cac atg ate act act gca gca 740 
Asn Pro Glu Asp Lys Gly Tyr Ala Leu His Met He Thr Thr Ala Ala 
175 180 185 190 

gaa tgg tec acg cca ttt tec ttc ttc ggt ttt ttc ctg act tac att 788 
Glu Trp Ser Met Ser Phe Ser Phe Phe Gly Phe Phe Leu Thr Tyr He 

195 200 205 

cgt gat ttt cag aaa att tee tta egg gtg gaa gee aac tea eat gga 836 
Arg Asp Phe Gin Lys He Ser Leu Arg Val Glu Ala Asn Leu His Gly 

210 215 220 

tta acc etc tat gac act gca cec tgc cct att aac aat gaa ega aca 884 
Leu Thr Leu Tyr Asp Thr Ala Pro Cys Pro He Asn Asn Glu Arg Thr 

225 230 235 

egg eta ctt tec aga gat att aga tgaaaggata aaatatttet gtaatgatta 938 
Arg Leu Leu Ser Arg Asp He Arg 

240 245 
tgattcteag ggattgggga aaggtccaca gaagttgctt attettctct gaaattttea 998 
accacttaat caaggctgac agtaacactg atgaatgctg ataatcagga aacatgaaag 1058 
aagceatttg atagattatt etaaaggata teatcaagaa gaetaccaaa aacaeetatg 1118 
cetatacttt tccateceag aaaataaagt caaaagacta tgaaaaaaaa aaaaaa 1174 
<210> 144 
<211> 1158 
<212> DMA 
<213> Homo sapiens 
<220> 

<221> polyA_signal 
<222> 1133 . .1138 
<221> polyA.site 
<222> 1146. .1158 
<300> 
<400> 144 

aarttgaget cggggaccgc agctgtgggg agatttcagt geattgcetc ccetgggtge 60 
tettcatett ggatctgaaa gttgagagea gcatgttttg cecactgaaa etcatcetgs 120 
tgrsagtgta mtggattatt ccttgggcec gaatgacttg aacgtttcce cgcetgaget 180 
aacagtccat gtgggtgact cagctctg atg gga tgt gtt ttc cag age aca 232 

Met Gly Cys Val Phe Gin Ser Thr 
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1 5 

gaa gac aaa tgt aca ttc aag ata gac tgg act ctg tea cca gga gag 280 
Glu Asp Lys Cys He Phe Lys He Asp Trp Thr Leu Ser Pro Gly Glu 

10 15 20 

cac gcc aag gac gaa tat gtg eta tac tat tac tec aat etc agt gtg 328 
His Ala Lys Asp Glu Tyr Val Leu Tyr Tyr Tyr Ser Asn Leu Ser Val 
25 30 35 40 

cct att ggg cgc etc cag aac cgc gta cac ttg atg ggg gac ate tta 376 
Pro He Gly Arg Phe Gin Asn Arg Val His Leu Met Gly Asp He Leu 

45 50 55 

tgc aat gat ggc tct etc ctg etc caa gat gtg caa gag get gac cag 424 
Cys Asn Asp Gly Ser Leu Leu Leu Gin Asp Val Gin Glu Ala Asp Gin 

60 65 70 

gga acc tat ate tgt gaa ate cgc etc aaa ggg gag age cag gtg ttc 472 
Gly Thr Tyr He Cys Glu He Arg Leu Lys Gly Glu Ser Gin Val ' Phe 

75 80 85 

aag aag gcg gtg gta ctg cat gtg ctt cca gag gag ecc aaa ggt acg 520 
Lys Lys Ala Val Val Leu His Val Leu Pro Glu Glu Pro Lys Gly Thr 

90 95 100 

caa atg ctt act taaagagggg ccaaggggca agagctttca tgtgcaagag 572 
Gin Met Leu Thr 
105 

gcaaggaaac tgattatctt gagtaaatgc cagcctttgg gctaagtact taceacagag 632 
tgaatcttca aagaaatgan teattaaatt atttcagrte agaataaaaa takgagttat 692 
cttagttaak aataaaatat tgataattat tgtattatta ctttaaacac aettccccct 752 
cacaaaagce ctgtgaagga tgttttgttc acatataatg tecaaatatg ttttggacac 812 
atatttatta aatggaataa atagtamttg aaccctggca ccthtgaeaa caaagtcyat 872 
gttyttttta ctatgcccta atacctttsa tcagttatcc acattgatgc tacatytgta 932 
ttttataggt accctatgtt aggtgttttg ggggatagaa aagaaataag cagkycaggc 992 
teagtggctc atgcctgtaa tcctagcatt ttgggaggct gaggcagcag aamtgcctga 1052 
gecccagggt teaagactgc agtgagctat gawggcacca ctgeattyta gcctgggwga 1112 
cagagcaaga etytgtttaa aataaaaaaa gagaaaaaaa aaaaaa 1158 
<210> 145 
<211> 754 

<2i2> DNA . . 

<213> Homo sapiens 
<220> 

<221> sig^peptide 

<222> 5. .142 

<223> Von Heijne matrix 

score 6.59999990463257 

seq VCCYLFWLIAILA/QL 
<221> polyA_signal 
<222> 716. .721 
<221> polyA_site 
<222> 742. .754 
<300> 
<400> 145 

tgtg atg age gtg ttc tgg ggc ttc gtc ggc ttc ttg gtg cct tgg ttc 49 
Met Ser Val Phe Trp Gly Phe Val Gly Phe Leu Val Pro Trp Phe 
-45 -40 -35 

ate ecc aag ggt cct aac egg gga gtt ate att acc atg ttg gtg acc 97 
He Pro Lys Gly Pro Asn Arg Gly Val He He Thr Met Leu Val Thr 

-30 -25 -20 

tgt tea gtt tgc tgc tat etc ttt tgg ctg att gea att ctg gee caa 145 
Cys Ser Val Cys Cys Tyr Leu Phe Trp Leu He Ala He Leu Ala Gin 
-15 -10 -5 1 

etc aac cct etc ttt gga ccg caa ttg aaa aat gaa acc ate tgg tat 193 
Leu Asn Pro Leu Phe Gly Pro Gin Leu Lys Asn Glu Thr He Trp Tyr 

5 10 15 

ctg aag tat eat tgg cct tgaggaagaa gacatgetet acagtgctea 241 
Leu Lys Tyr His Trp Pro 
20 
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gtctttgagg tcacgagaag agaatgcctt ctagatgcaa aatcacctct aaaccagacc 

301 

acctttcttg acttgcctgt tttggccatt agctgcctta aacgttaaca gcacatttga 361 
atgccttatt ctacaatgca gcgtgtcttc ctctgccttt cctgcacttt ggtgaattac 421 
gtgcctccat aacctgaact gtgccgactc cacaaaacga ttatgtactc ctctgagata 481 
gaagatgccg ttcctccgag agatacgtta ctctctcctt ggaatctgcg gatttgaaga 541 
tggctcctgc cttctcacgt gggaatcagt gaagtgttta gaaaccgctg caagacaaac 601 
aagaccccag cggggcggtc agtaggagag cacgtccaga gggaagagcc atctcaacag 661 
aaccgcacca aactacacct tcaggatgaa ccccccctct ctgccatctt tcggaacaaa 721 
tattttcctc ctctctatgc aaaaaaaaaa aaa 754 
<210> 146 
<211> 1073 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sig_pepcide 

<222> 98, .181 

<223> Von Heijne matrix 

score 3.59999990463257 

seq PLSDSWALLPASA/GV 
<221> polyA-Signal 
<222> 1035. .1040 
<221> polyA_site 
<222> 1060. .1073 
<300> 
<400> 146 

ccgattacag ctaggtagtg gagcgccgct gcctacctgg gtgcaggaga cagccggagt 60 
cgctggggga gctccgcgcc gccggacgcc cgcgacc atg tgg agg ctg cCg gcc 115 

Met Trp Arg Leu Leu Ala 
-25 

ego get agt gcg ccg etc ctg egg gtg ecc ttg tea gat tec tgg gca 163 
Arg Ala Ser Ala Pro Leu Leu Arg Val Pro Leu Ser Asp Ser Trp Ala 

-20 -15 -10 

etc etc ccc gcc agt get ggc gta aag aca ctg etc eca gta cca agt 211 
Leu Leu Pro Ala Ser Ala Gly Val Lys Thr Leu Leu Pro Val Pro Ser 

-5 1 5 10 

ttt gaa gat gtt tee att-ect gaa aaa eec aag ett aga ttt att gaa 259 
Phe Glu Asp Val Ser lie Pro Glu Lys Pro Lys Leu Arg Phe lie Glu 

15 20 25 

agg gca eca ett gtg eea aaa gta aga aga gaa eet aaa aat tta agt 307 
Arg Ala Pro Leu Val Pro Lys Val Arg Arg Glu Pro Lys Asn Leu Ser 

30 35 40 

gac ata egg gga cct tec act gaa get acg gag ttt aca gaa ggc aat 355 
Asp He Arg Gly Pro Ser Thr Glu Ala Thr Glu Phe Thr Glu Gly Asn 

45 50 55 

ttt gca ate ttg gca ttg ggt ggt ggc tac ctg eat tgg ggc cae ttt 403 
Phe Ala He Leu Ala Leu Gly Gly Gly Tyr Leu His Trp Gly His Phe 

60 65 . 70 

gaa atg atg egc ctg aca ate aac ege tet atg gac ecc aag aac atg 451 
Glu Met Met Arg Leu Thr He Asn Arg Ser Met Asp Pro Lys Asn Met 
75 80 85 90 

ttt gee ata tgg cga gta eea gcc cct ttc aag ecc ate act cge aaa 499 
Phe Ala He Trp Arg Val Pro Ala Pro Phe Lys Pro He Thr Arg Lys 

95 100 105 

agt gtt ggg cat egc atg ggg gga ggc aaa ggt get att gac eac tac 547 
Ser Val Gly His Arg Met Gly Gly Gly Lys Gly Ala He Asp His Tyr 

110 115 120 

gtg aca cct gtg aag get ggc cge ett gtt gta gag atg ggt ggg egt 595 
Val Thr Pro Val Lys Ala Gly Arg Leu Val Val Glu Met Gly Gly Arg 

125 130 135 

tgc gaa ttt gaa gaa gtg caa ggt ttc ett gac cag gtt gcc cac aag 643 
Cys Glu Phe Glu Glu Val Gin Gly Phe Leu Asp Gin Val Ala His Lys 
140 145 - 150 
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691 



ttg 


ccc 


tec 


gca 


gca 


aag 


get 


gtg 


age 




cgc 


ggg 


act 


eta 


gag 


aag atg 




Leu 


Pro 


Phe 


Ala 


Ala 


Lys 


Ala 


Val 


Ser 


Arg 


Gly 


Thr 


Leu 


Glu 


Lys 


Met 




155 










160 










165 










170 




cga 


aaa 


gat 


caa 


gag 


gaa 


aga 


gaa 


cgt 


aac 


aac 


cag 


aac 


ccc 


tgg 


aca 


739 


Arg 


Lys 


Asp 


Gin 


Glu 


Glu 


Arg 


Glu 


Arg 


Asn 


Asn 


Gin 


Asn 


Pro 


Trp 


Thr 












175 










180 










185 






tct 


gag 


cga 


ata 


gcc 


act 


gcc 


aac 


atg 


ctg 


ggc 


ata 


egg 


aaa 


gta 


ctg 


787 


Phe 


Glu 


Arg 


He 


Ala 


Thr 


Ala 


Asn 


Met 


Leu 


Gly 


He 


Arg 


Lys 


Val 


Leu 








190 










195 










200 








age 


cca 


cat 


gac 


teg 


acc 


cac 


aag 


goo 


aaa 


tac 


egg 


ggc 


aag 


ttc 


tac 


835 


Ser 


Pro 


Tyr 


Asp 


Lou 


Thr 


His 


Lys 


Gly 


Lys 


Tyr 


Trp 


Gly 


Lys 


PhG 


Tyr 








205 










210 










215 











atg ccc aaa cgt gcg cagtgagtgt aggagataac tgtatatagg etactgaaag 890 
Met Pro Lys Arg Val 
220 

aaggactctg catttctatc cccetcagcc cacccaetga agtctttggg tagctcttaa 950 

geeataacta aggageagca ttcgagtaga cttctgaaaa acgatgttat ttgttgactt 1010 

aaaaagaaaa ctgtattttt attaaataaa atttaaacat cactteagga aaaaaaaaaa 1070 

aaa 1073 

<210> 147 

<211> 413 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig_peptide 

<222> 46 . .189 

<223> Von Heijne matrix 

score 4.09999990463257 

seq VFMLIVSVLALIP/ET 
<221> polyA^signal 
<222> 377. ,382 
<221> polyA^site 
<222> 402. ,413 
<300> 
<400> 147 

tgagaagagt tgagggaaag cgctgctget gggtetgcag acgcg atg gat aac gtg 57 

Met Asp Asn Val 
-45 

cag ccg aaa ata aaa eat cgc ccc ttc tgc ttc agt gcg aaa ggc cac 105 
Gin Pro Lys He Lys His Arg Pro Phe Cys Phe Ser Val Lys Gly His 

-40 -35 -30 

gtg aag atg ctg egg ctg gat att ate aac tea ctg gta aca aca gta 153 
Val Lys Met Leu Arg Leu Asp He He Asn Ser Leu Val Thr Thr Val 

-25 -20 -15 

ttc atg etc ate gta tct gtg ttg gca ctg ata cca gaa ace aca aca 201 
Phe Met Leu He Val Ser Val Leu Ala Leu He Pro Glu Thr Thr Thr 

-10 -5 1 

ttg aca gtt ggt gga ggg gtg ttt gca ett gtg aca gca gta tgc tgc 249 
Leu Thr Val Gly Gly Gly Val Phe Ala Leu Val Thr Ala Val Cys Cys 
5 10 15 20 

ett gcc gac ggg gcc ett att tac egg aag ett ctg ttc aat ccc age 297 
Leu Ala Asp Gly Ala Leu He Tyr Arg Lys Leu Leu Phe Asn Pro Ser 

25 30 35 

ggt cet tac cag aaa aag ect gtg eat gaa aaa aaa gaa gtt ttg 342 
Gly Pro Tyr Gin Lys Lys Pro Val His Glu Lys Lys Glu Val Leu 

40 45 50 

taattttata ttacttttta gtttgatact aagtattaaa catatttctg tattettcca 402 
aaaaaaaaaa a 413 
<210> 148 
<211> 609 
<212> DNA 
<213> Homo sapiens 
<220> 
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<221> sig_peptide 

<222> 139. .231 

<223> Von Heijne matrix 

score 4.40000009536743 

seq TCCHLGLPHPVRA/PR 
<221> polyA_signal 
<222> 579. .584 
<221> polyA_site 
<222> 598. .609 
<300> 
<400> 148 

cgtcggagct ggaaagggac gcctggtttc cccccaagcg aaccgggatg ggaagcgact 60 
ccaacgagat tgaacctcag ctggattgaa agagaggcta gaagttccgc ttgccagcag 120 



cctccccagt agagcgga 


atg 


agt 


aat 


ace 


cac 


aeg 


o&g 


ctt 


gtc 


tea 


ett 


171 












Met 


Ser 


Asn 


Thr 


His 


Thr 


Val 


Leu 


Val 


Ser 


Leu 
















-30 










-25 












ccc 


cat 


ccg 


cac 


ccg 


gee 


etc 


ace 


tgc 


tgt 


cac 


etc 


ggc 


etc 


cea 


cac 


219 


Pro 


His 


Pro 


His 


Pro 


Ala 


Leu 


Thr 


Cys 


Cys 


His 


Leu 


Gly 


Leu 


Pro 


His 




-20 










-15 










-10 








-5 




ccg 


gtc 


cgc 


get 


ccc 


cgc 


ect 


ett 


cet 


cgc 


gta 


gaa 


ccg 


egg 


gat 


ect 


267 


Pro 


Val 


Arg 


Ala 


Pro 


Arg 


Pro 


Leu 


Pro 


Arg 


Val 


Glu 


Pro 


Trp 


Asp 


Pro 












1 








5 










10 






agg 


tgg 


cag 


gac 


tea 


gag 


eta 


agg 


tat 


eca 


cag 


gcc 


atg 


aat 


tec 


ttc 


315 


Arg 


Trp 


Gin 


Asp 


Ser 


Glu 


Leu 


Arg 


Tyr 


Pro 


Gin 


Ala 


Met 


Asn 


Ser 


Phe 








15 










20 










25 










eta 


aat 


gag 


egg 


tea 


teg 


ccg 


tge 


agg 


ace 


tta 


agg 


caa 


gaa 


gea 


teg 


363 


Leu 


Asn 


Glu 


Arg 


Ser 


Ser 


Pro 


Cys 


Arg 


Thr 


Leu 


Arg 


Gin 


Glu 


Ala 


Ser 





30 35 40 

get gac aga tgt gat etc tgaacctgat agattgctga ttttatetta 411 
Ala Asp Arg Cys Asp Leu 
45 50 

ttttatectt gaettggtae aagttttggg atttctgaaa agaccataea gataaccaca 471 
aatateaaga aagtcgtctt cagtattaag tagaatttag atttaggttt ecttcctget 531 
tceeacctec ttegaataag gaaacgtctt tgggaccaac tttatggaat aaataagctg 591 
agctgcaaaa aaaaaaaa 609 
<210> 149 
<211> 522 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> polyA_site 
<222> 512. ,522 
<300> 
<400> 149 

ecaactgcag nttcgaattt accgagegga gaggagatge acacggcact egagtgtgag 60 
gaaaaataga a atg aag gta cat atg cac aca aaa ttt tge etc att tgt 110 
Met Lys Val His Met His Thr Lys Phe Cys Leu He Cys 
1 5 . 10 

ttg ctg aca ttt att ttt cat cat tgc aac cat tgc cat gaa gaa cat 158 
Leu Leu Thr Phe He Phe His His Cys Asn His Cys His Glu Glu His 

15 20 25 

gac eat ggc ect gaa geg ett cac aga cag cat cgt gga atg aca gaa 206 
Asp His Gly Pro Glu Ala Leu His Arg Gin His Arg Gly Met Thr Glu 
30 35 40 45 

ttg gag cea age aaa ttt tea aag caa get get gaa aat gaa aaa aaa 254 
Leu Glu Pro Ser Lys Phe Ser Lys Gin Ala Ala Glu Asn Glu Lys Lys 

50 55 60 

tac tat act gaa aaa ett ttt gag cgt tat ggt gaa aat gga aga tta 302 
Tyr Tyr He Glu Lys Leu Phe Glu Arg Tyr Gly Glu Asn Gly Arg Leu 

65 70 75 

tec ttt ttt ggt ttg gag aaa ctt tta aca aac ttg ggc ctt gga gag 350 
Ser Phe Phe Gly Leu Glu Lys Leu Leu Thr Asn Leu Gly Leu Gly Glu 
80 85 90 
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aga aaa gta gtt 'gag att 
Arg Lys Val Val Glu lie 
95 

tct cat tta ggt act ttg 
Ser His Leu Gly lie Leu 
110 115 
cat aac cac cag cat tec 
His Asn His Gin His Ser 
130 

gcg acc age gta tec aca 
Val Thr Ser Val Ser Thr 
145 

<210> 150 
<211> 1322 
<212> DMA 
<213> Homo sapiens 
<220> 

<221> sig^pepcide 
<222> 126. .260 
<223> Von Heijne matrix 

score 4.59999990463257 

seq VLVYLVTAERVWS/DD 
<221> polyA^signal 
<222> 1283. .1288 
<221> polyA^site 
<222> 1309.. 1322 
<300> 
<400> 150 

ccgaaaacct tccccgcttc tggatatgaa attcaagctg cttgctgagt cctattgccg 60 
gctgctggga gccaggagag ccctgaggag tagtcactca gtagcagctg acgcgtgggt 120 
ccacc atg aac tgg agt ate ttt gag gga etc ctg agt ggg gtc aac aag 170 
Met Asn Trp Ser lie Phe Glu Gly Leu Leu Ser Gly Val Asn Lys 
-45 -40 -35 

tac tec aca gee ttt ggg cgc ate tgg ctg tct ctg gtc ttc ace ttc 218 
Tyr Ser Thr Ala Phe Gly Arg He Trp Leu Ser Leu Val Phe He Phe 
-30 -25 -20 -15 

cgc gtg ctg gtg tac ctg gtg aeg gee gag cgt gtg tgg age gat gae 266 
Arg Val Leu Val Tyr Leu Val Thr Ala Glu Arg Val Trp Ser Asp Asp 

-10 -5 1 

cac aag gae etc gae tgc aat act cgc cag ecc ggc tgc tec aac gtc 314 
His Lys Asp Phe Asp Cys Asn Thr Arg Gin Pro Gly Cys Ser Asn Val 

5 10 15 

tgc ttt gat gag ttc ttc cct gtg tec eat gtg cgc etc tgg gcc ctg 362 
Cys Phe Asp Glu Phe Phe Pro Val Ser His Val Arg Leu Trp Ala Leu 

20 25 30 

cag ctt ate ctg gtg aca tgc ccc tea ctg etc gtg gtc atg cac gtg 410 
Gin Leu He Leu Val Thr Cys Pro Ser Leu Leu Val Val Met His Val 
35 40 45 50 

gcc tac egg gag gtt cag gag aag agg cac ega gaa gcc cat ggg gag 458 
Ala Tyr Arg Glu Val Gin Glu Lys Arg His Arg Glu Ala His Gly Glu 

55 60 65 

aac agt ggg cgc etc tac ctg aac ecc ggc aag aag egg ggt ggg etc 506 
Asn Ser Gly Arg Leu Tyr Leu Asn Pro Gly Lys Lys Arg Gly Gly Leu 

70 75 80 

tgg tgg aca tat gtc tgc age eta gtg ttc aag gcg age gtg gae ate 554 
Trp Trp Thr Tyr Val Cys Ser Leu Val Phe Lys Ala Ser Val Asp He 

85 90 95 

gcc ttt etc tat gtg ttc cac tea ttc tac ccc aaa tat ate etc cct 602 
Ala Phe Leu Tyr Val Phe His Ser Phe Tyr Pro Lys Tyr He Leu Pro 

100 105 110 

cct gtg gtc aag tgc cac gca gat eca tgt ccc aat ata gtg gae tgc 650 
Pro Val Val Lys Cys His Ala Asp Pro Cys Pro Asn He Val Asp Cys 
115 120 125 130 



aat cat gag gat ctt 

Asn His Glu Asp Leu Gly 
100 105 
gea get caa gag gga aag 
Ala Val Gin Glu Gly Lys 
120 

cat aat cat tta aat tea 
His Asn His Leu Asn Ser 
135 

aaaaaaaaaa 



ggc eac gat eat gtt 398 
His Asp His Val 

cat ttt cac tea 446 
His Phe His Ser 
125 

gaa aat caa act 494 
Glu Asn Gin Thr 
140 

522 
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ttc ate tec aag *ccc tea gag aag aac att ttc ace etc ttc atg gtg 698 

Phe lie Ser Lys Pro Ser Glu Lys Asn lie Phe Thr Leu Phe Met Val 

135 140 145 

gee aea get gee ate tgc ate ctg etc aac etc gtg gag etc ate tac 746 
Ala Thr Ala Ala lie Cys He Leu Leu Asn Leu Val Glu Leu He Tyr 

150 155 160 

ctg gtg age aag aga tgc cae gag tgc ctg gca gca agg aaa get eaa 794 
Leu Val Ser Lys Arg Cys His Glu Cys Leu Ala Ala Arg Lys Ala Gin 

165 170 175 

gee atg tgc aca ggt eat cac cec cac gat ace ace tct tee tgc aaa 842 
Ala Met Cys Thr Gly His His Pro His Asp Thr Thr Ser Ser Cys Lys 

180 185 190 

eaa gae gae etc ett teg ggt gae etc ate ttt ctg gge tea gae agt 890 
Gin Asp Asp Leu Leu Ser Gly Asp Leu He Phe Leu Gly Ser Asp Ser 
195 200 205 210 

eat ect cct etc tta cea gae cgc cec cga gae cat gtg aag aaa ace 938 
His Pro Pro Leu Leu Pro Asp Arg Pro Arg Asp His Val Lys Lys Thr 

215 220 225. 

ate ttg tgaggggccg eetggactgg tctggeaggt tgggcctgga tggggagget 994 
lie Leu 

ctagcatetc tcataggtgc aacctgagag tgggggagct aagecatgag gtaggggcag 1054 

gcaagagaga ggatteagae getctgggag ceagttccta gtcetcaact ecageeacet 1114 

gcceeagctc gaeggeaetg ggeeagttec ecctetgcte tgeagctegg cttcettttc 1174 

tagaatggaa acagtgaggg ecaatgceea gggttggagg gaggagggeg tteacagaag 1234 

aacacacatg cgggcacett eatcgtgtgt ggeccactgt cagaacttaa taaaagtcaa 1294 

etcatttgct ggttaaaaaa aaaaaaaa 1322 

<210> 151 

<211> 1290 

<212> DMA 

<213> Homo sapiens 

<220> 

<221> sigjeptide 
<222> 50. .160 
<223> Von Heijne matrix 
score 4 

seq PLSLDCGHSLCRA/CI 
<221> polyA_site 
<222> 1280, .1290 
<300> 
<400> 151 

gaggagagec teaggagtta ggaccagaag aagccaggga agcagtgea atg get tea 58 

Met Ala Ser 
-35 

aaa ate ttg ett aac gta eaa gag gag gtg aec tgt cec ate tgc ctg 106 
Lys He Leu Leu Asn Val Gin Glu Glu Val Thr Cys Pro He Cys Leu 

-30 -25 -20 

gag ctg ttg aca gaa cec ttg agt eta gae tgt ggc cac age etc tgc 154 
Glu Leu Leu Thr Glu Pro Leu Ser Leu Asp Cys Gly His Ser Leu Cys 

-15 -10 -5 

cga gee tgc ate act gtg age aac aag gag gca gtg ace age atg gga 202 
Arg Ala Cys He Thr Val Ser Asn Lys Glu Ala Val Thr Ser Met Gly 

1 5 10 

gga aaa age age tgt ect gtg tgt ggt ate agt tac tea ttt gaa cat 250 ■ 

Gly Lys Ser Ser Cys Pro Val Cys Gly He Ser Tyr Ser Phe Glu His 
15 20 25 30 

eta eag get aat eag cat ctg gee aac ata gtg gag aga etc aag gag 298 
Leu Gin Ala Asn Gin His Leu Ala Asn He Val Glu Arg Leu Lys Glu 

35 40 45 

gtc aag ttg age cea gae aat ggg aag aag aga gat etc tgt gat cat 346 
Val Lys Leu Ser Pro Asp Asn Gly Lys Lys Arg Asp Leu Cys Asp His 

50 55 60 

cat gga gag aaa etc eta etc ttc tgt aag gag gat agg aaa gtc att 394 
His Gly Glu Lys Leu Leu Leu Phe Cys Lys Glu Asp Arg Lys Val He 
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65 70 75 

Cgc tgg etc tgt gag egg tct eag gag eac cgt ggc cac cae aca gCc 442 
Cys Trp Leu Cys Glu Arg Ser Gin Glu His Arg Gly His His Thr Val 

80 85 90 

etc acg gag gaa gta ttc aag gaa tgt cag gag aaa ete eag gca gCc 490 
Leu Thr Glu Glu Val Phe Lys Glu Cys Gin Glu Lys Leu Gin Ala Val 
55 100 105 110 

etc aag agg ctg aag aag gaa gag gag gaa get gag aag ctg gaa get 538 
Leu Lys Arg Leu Lys Lys Glu Glu Glu Glu Ala Glu Lys Leu Glu Ala 

115 120 125 

gac ace aga gaa gag aaa act tec egg aag tat cag gca caa act gag 586 
Asp lie Arg Glu Glu Lys Thr Ser Trp Lys Tyr Gin Val Gin Thr Glu 

130 135 140 

aga caa agg aca caa aea gaa ttt gac eag ett aga age ace eta aat 634 
Arg Gin Arg lie Gin Thr Glu Phe Asp Gin Leu Arg Ser He Leu Asn 

145 150 155 

aac gag gag eag aga gag ctg caa aga ctg gaa gaa gaa gaa aag aag 682 
Asn Glu Glu Gin Arg Glu Leu Gin Arg Leu Glu Glu Glu Glu Lys Lvs 

160 165 170 

acg ctg gat aag ttt gca gag get gag gat gag eta gtt eag eag aag 730 
Thr Leu Asp Lys Phe Ala Glu Ala Glu Asp Glu Leu Val Gin Gin Lys 
175 180 185 

cag ttg gtg aga gag etc ate tea gat gtg gag tgt egg age cag tgg 778 
Gin Leu Val Arg Glu Leu He Ser Asp Val Glu Cys Arg Ser Gin T?p 

195 200 205 

tea aca atg gag etg ctg cag gac atg agt gga ate atg aaa tgg agt 826 
ser Thr Met Glu Leu Leu Gin Asp Met Ser Gly He Met Lys Trp Ser 

210 215 220 

gag ate tgg agg ctg aaa aag cea aaa atg gtt tee aag aaa ctg aag 874 
Glu He Trp Arg Leu Lys Lys Pro Lys Met Val Ser Lys Lys Leu Lys 

225 230 235 

act gta ttc eat get eca gat ctg agt agg atg etg caa atg ttt aga 922 
Thr Val Phe His Ala Pro Asp Leu Ser Arg Met Leu Gin Met Phe Arg 

240 245 250 

gaa ctg aca get gte egg tge tac cgg gtg gat gte aca ccg aat tea 970 
Glu Leu Thr Ala Val Arg Cys Tyr Trp Val Asp Val Thr Leu Asn Ser 
255 260 265 270 

gte aac eta aat ttg aat ett gte ett tea gaa gat cag aga caa gtg 1018 
Val Asn Leu Asn Leu Asn Leu Val Leu Ser Glu Asp Gin Arg Gin Val 
275 280 . 285 

c*"" ^J'" ""^ "'^ ^""^ tat ggt gte ttg 1066 

He Ser Val Pro He Trp Pro Phe Gin Cys Tyr Asn Tyr Gly Val Leu 
290 295 300 

lit IT. IT c" """^ '^^'^ 9*^9 1114 

Gly Ser Gin Tyr Phe Ser Ser Gly Lys His Tyr Trp Glu Val Asp Val 

305 310 315 

tec aag aaa act gee tgg ate ctg ggg gta tac tgt aga aca tat tee 1162 
Ser Lys Lys Thr Ala Trp He Leu Gly Val Tyr Cys Arg Thr Tyr Ser 

320 325 330 

cge cat atg aag tat gtt gtt aga aga tgt gca aat cgt caa aat ett 1210 
Arg His Met Lys Tyr Val Val Arg Arg Cys Ala Asn Arg Gin Asn Leu 

3^*° 345 350 

tac ace aaa tac aga cet eta ttc ggc tac tgg gtt ata ggg tta cag 1258 
Tyr Thr Lys Tyr Arg Pro Leu Phe. Gly Tyr Trp Sal He Gly Leu Gin 

355 360 365 

aat aaa tgt aag tat ggt gee aaaaaaaaaa a i5qn 
Asn Lys Cys Lys Tyr Gly Ala 
370 

<210> 152 

<211> 1364 

<212> DNA 

<213> Homo sapiens 

<220> 
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<221> sig_peptide 

<222> 83. .139 

<223> Von Heijne matrix 

score 8.60000038146973 

seq LLWLALACSPVHT/TL 
<221> polyA_site 
<222> 1356. .1354 
<300> 
<400> 152 

gcccgggagc cgaggcagcc accgtcccag cccggccagc cctccggacc ccgaggccgg 60 
accccactgc gacacaccca cc acg egg aca ccc etc aac ccc ccc Cgg etc 112 

Mqc Arg Thr Leu Phe Asn Leu Leu Trp Leu 
-15 -10 
gcc ccg gcc cgc age ccc gcc cae act acc ccg tea aag tea gat gee 160 
Ala Leu Ala Cys Ser Pro Val His Thr Thr Leu Ser Lys Ser Asp Ala 

-5 1 5 

aaa aaa gcc gcc tea aag acg ctg ccg gag aag agt cag etc cca gat 208 
Lys Lys Ala Ala Ser Lys Thr Leu Leu Glu Lys Ser Gin Phe Ser Asp 

10 15 20 

aag ccg gcg caa gac egg ggC CCg gcg gtg acg gae ccc aaa get gag 256 
Lys Pro Val Gin Asp Arg Gly Leu Val Val Thr Asp Leu Lys Ala Glu 

25 30 35 

age gcg get ctt gag cat cgc age tae tgc teg gea aag gcc egg gac 304 
Ser Val Val Leu Glu His Arg Ser Tyr Cys Ser Ala Lys Ala Arg Asp 
40 45 50 55 

aga cac ttt get ggg gat gca ctg ggc tat gtc act cca Cgg aae age 352 
Arg His Phe Ala Gly Asp Val Leu Gly Tyr Val Thr Pro Trp Asn Ser 

60 65 70 

cac ggc tac gac gcc acc aag gcc CCC ggg age aag ccc aca cag acc 400 
His Gly Tyr Asp Val Thr Lys Val Phe Gly Ser Lys Phe Thr Gin He 

75 80 85 

cca ccc gcc cgg ccg cag teg aag aga cgc ggc cgc gag atg CCC gag 448 
Ser Pro Val Trp Leu Gin Leu Lys Arg Arg Gly Arg Glu Mec Phe Glu 

90 95 100 

gcc acg gge ccc cac gac gcg gac caa ggg cgg atg ega get gtc agg 496 
Val Thr Gly Leu His Asp Val Asp Gin Gly Trp Met Arg Ala Val Arg 

105 110 
aag cat gee aag gge ctg cae ata gtg ect cgg etc ctg ttt gag gac 544 
Lys His Ala Lys Gly Leu His He Val Pro Arg Leu Leu Phe Glu Asp 
120 125 130 135 

tgg acc tac gat gat tec cgg aac gtc eta gac age gag gac gag aca 592 
Trp Thr Tyr Asp Asp Phe Arg Asn Val Leu Asp Ser Glu Asp Glu He 

140 145 150 

gag gag cCg age aag acc gCg gcc cag gcg gca aag aac cag cat tec 640 
Glu Glu Leu Ser Lys Thr Val Val Gin Val Ala Lys Asn Gin His Phe 

155 160 165 

gac ggc ecc gcg gcg gag gee cgg aae cag ctg eca age cag aag cgc 688 
Asp Gly Phe Val Val Glu Val Trp Asn Gin Leu Leu Ser Gin Lys Arg 

170 175 180 

gtg ggc etc ate cac atg etc acc cae ctg gee gag gee ctg cae cag 736 
Val Gly Leu He His Met Leu Thr His Leu Ala Glu Ala Leu His Gin 
185 190 

gcc cgg ctg cCg gcc etc ctg gtc ate ccg ect gee ate ace ccc ggg 784 
Ala Arg Leu Leu Ala Leu Leu Val He Pro Pro Ala He Thr Pro Gly 
200 205 210 215 

tu^ Sf^ gag tec gag cag ccg gcc 832 

Thr Asp Gin Leu Gly Mec Phe Thr His Lys Glu Phe Glu Gin Leu Ala 

220 225 230 

ccc gcg ccg gac ggc ccc age ccc acg acc cac gac Cac ccc aca gcg 880 
Pro Val Leu Asp Gly Phe Ser Leu Mec Thr Tyr Asp Tyr Ser Thr Ala 

235 240 245 

cat cag ect ggc cec aaC gea ccc ccg Cec tgg gtc ega gcc tgc gtc 928 
His Gin Pro Gly Pro Asn Ala Pro Leu Ser Trp Val Arg Ala Cys Val 
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250 255 260 

cag gtc ctg gac ccg aag tec aag egg cga age aaa ate etc ctg ggg 976 
Gin Val Leu Asp Pro Lys Ser Lys Trp Arg Ser Lys He Leu Leu Gly 

265 270 275 

etc aae tec tat ggt atg gac tae gcg ace tee aag gat gee cgt gag 1024 
Leu Asn Phe Tyr Gly Met Asp Tyr Ala Thr Ser Lys Asp Ala Arg Glu 
280 285 290 295 

ect gte gee ggg gcc agg tac ate eag aca ctg aag gac eac agg eec 1072 
Pro Val Val Gly Ala Arg Tyr lie Gin Thr Leu Lys Asp His Arg Pro 

300 305 
egg atg gtg tgg gae age cag gee tea gag cac ttc tec gag tae aag 1120 
Arg Met Val Trp Asp Ser Gin Ala Ser Glu His Phe Phe Glu Tyr Lys 

315 320 325 

aag age cgc age ggg agg cac gee gtc ttc tac cca ace ctg aag ccc 1168 
Lys Ser Arg Ser Gly Arg His Val Val Phe Tyr Pro Thr Leu Lys Ser 

330 335 
ctg cag gtg egg ccg gag ccg gcc egg gag ctg ggc get ggg gee cet 1216 
Leu Gin Val Arg Leu Glu Leu Ala Arg Glu Leu Gly Val Gly Val Ser 

345 350 355 

ace egg gag ctg ggc cag ggc ctg gac tac ttc tae gae ccg ccc 1261 
He Trp Glu Leu Gly Gin Gly Leu Asp Tyr Phe Tyr Asp Leu Leu 
360 365 370 

taggtgggca ccgcggectc cgcggtggac gcgeceeecc eeaagccacg gagCgagcga 1321 
gcaggegcga aaeacaggcc tccaeeccgc eegeaaaaaa aaa ^■^RA 
<210> 153 
<2H> 1470 
<212> DMA 

<213> Homo sapiens 
<220> 

<221> sig_pepticle 

<222> 57. .95 

<223> Von Heijne matrix 

score 3. 90000009536743 

seq MLLSIGMLMLSAT/QV 
<221> polyA_signal 
<222> 1438., 1443 
<221> polyA_3ite 
<222> 1458 . .1470 
<300> 
<400> 153 

gctggcaaga etgttcgtgC egcgggggcc ggaccccaag gegaetttac aaegag aCg 59 

Mee 

ctg etc ccc aea ggg acg etc atg ctg tea gee aca caa gtc tac ace 107 
Leu Leu Ser He Gly Met Leu Met Leu Ser Ala Thr Gin Val Tyr Thr 
-10 -5 ^ 

v!? r"^ ^''f '^f^ '^^'^ c=a ctg ccc gca gaa 155 

val Leu Thr Val Gin Leu Phe Ala Phe Leu Asn Pro Leu Pro Val Glu 

5 10 15 20 

gca gac aee cca gca tae aae tct gaa aat gca ect cag aca ccc gat 203 

Ala Asp He Leu Ala Tyr Asn Phe Glu Asn Ala Ser Gin Thr Phe Asp 

25 30 35 

gac etc ccc gca aga tCt ggt cac aga etc cca get gaa ggt CCa aag 251 

Asp Leu Pro Ala Arg Phe Gly Tyr Arg Leu Pro Ala Glu Gly Leu Lys 

40 45 50 

ggc ccc cca acc aae Cca aaa cca gag aae gcc cgc gaa ccc aca gcg 299 

Gly Phe Leu He Asn Ser Lys Pro Glu Asn Ala Cys Glu Pro lie Val 

55 60 65 

III l'^^ l''^ f'^f ^^"^ ^" ''^'^ 95c acc ttc ate gcg cca acC 347 
Pro Pro Pro Val Lys Asp Asn Ser Ser Gly Thr Phe He Val Leu He 
'0 75 80 

lln f ^ f" !" ^^"^ "5 9" "a aac gca cag aga 395 

Arg Arg Leu Asp Cys Asn Phe Asp He Lys Val Leu Asn Ala Gin Arg 

30 95 100 
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gca gga tac aag* gca gcc ata gtt cac aat 
Ala Gly Tyr hys Ala Ala lie Val His Asn Val 



105 



110 



act age atg gga tec aac gac act gag gta eta 
He Ser Met Gly Ser Asn Asp He Glu Val Leu 

120 125 
cca tct gtc ttt att ggt gaa tea tea get act 
Pro Ser Val Phe He Gly Glu Ser Ser Ala Ser 

135 140 
Cte aca tat gaa aaa ggg gge cae etc ate eta 
Phe Thr Tyr Glu Lys Gly Gly His Leu He Leu 

150 155 
ctt eet teg gaa cae tae eta att eec ttc ctt 
Leu Pro Leu Glu Tyr Tyr Leu He Pro Phe Leu 
165 170 

tgt cte ate ttg ata gtc att ttc atg ate aca 
Cys Leu He Leu He Val He Phe Met He Thr 

185 190 
aga eat aga get aga aga aac aga ctt cgt aaa 
ArgHis Arg Ala Arg Arg Asn Arg Leu Aro Lvs 

200 205 
ctt cct gca cat aaa ttc aag aaa gga gat gag 
Leu Pro Val His Lys Phe Lys Lys Gly Asp Glu 

215 220 
acc cgt ccg gac gag Cat gaa gat gga gac aaa 
He Cys Leu Asp Glu Tyr Glu Asp Gly Asp Lys 

230 235 
tgt tee cat get tat cat tgc aag tgt gta gac 
Cys Ser His Ala Tyr His Cys Lys Cys Val Asp 
245 250 , 255 

acc aaa aaa acc tgt cca gtg tgc agg caa aaa 
Thr Lys Lys Thr Cys Pro Val Cys Arg Gin Lys 

265 270 
ggc gat tea gac tct gae aca gac agt agt caa 
Gly Asp Ser Asp Ser Asp Thr Asp Ser Ser Gin 

280 285 
aca gaa cat ace cct tta ctg aga eet tta get 
Thr Glu His Thr Pro Leu Leu Arg Pro Leu Ala 

295 300 
tea ttt ggg get tta teg gaa ccc cgc Cca eac 
Ser Phe Gly Ala Leu Ser Glu Ser Arg Ser His 

310 315 
tct tea gac tat gag gaa gac gac aat gaa gat 
Ser Ser Asp Tyr Glu Glu Asp Asp Asn Glu Asp 
325 330 

gca gaa aac gaa aCC aat gaa cat gat gtc gtg 
Ala Glu Asn Glu He Asn Glu His Asp Val Val 

345 350 
aat ggt gaa egg gat tac aac ata gca aat act 
Asn Gly Glu Arg Asp Tyr Asn He Ala Asn Thr 

360 365 
aagatgattg gctcactcce ecccaaaacg accaggcaca 
cteccccaaa agactcctgt agaaacaacc Cacctctcag 
tcactgaaac aggacttttg atctggcatc tatctgceaa 
taatagaetg gtgccgcaae ceaageacca actcaactct 
gccaaaaeaa aaaaaaaaaa a 
<210> 154 
<211> 982 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sigjepcide 
<222> 72. .197 



gcc gac Cct gac gac 
Asp Ser Asp Asp Leu 
115 

aag aaa act gac act 
Lys Lys He Asp He 
130 

tct ccg aaa gat gaa 
Ser Leu Lys Asp Glu 
145 

gtt cea gaa ttt agt 
Val Pro Glu Phe Ser 
160 

ate ata gtg ggc ate 
He He Val Gly He 
180 

aaa ttt gtc cag gat 
Lys Phe Val Gin Asp 
195 

gat caa ctt aag aaa 
Asp Gin Leu Lys Lys 
210 

tat gat gta tgt gcc 
Tyr Asp Val Cys Ala 
225 

etc aga ate ctt ccc 
Leu Arg He Leu Pro 
240 

cct tgg eta act aaa 
Pro Trp Leu Thr Lys 
260 

gtt gtt cct Ccc caa 
Val Val Pro Ser Gin 
275 

gaa gaa aac gaa gcg 
Glu Glu Asn Glu Val 
290 

tec gcc age gcc cag 
Ser Val Ser Ala Gin 
305 

cag aac acg aca gaa 
Gin Asn MeC Thr Glu 
320 

acc gac age age gaC 
Thr Asp Ser Ser Asp 
340 

gCc cag tcg cag ccc 
Val Gin Leu Gin Pro 
355 

get tgaettteag 
Val 



etc 



443 



taccgcaatt cgaccccccg 
tactccacag CCCaaCeaaa 
gaacacaecc eacccaecaa 
tcttttggaa tgaaagtaca 



491 
539 
587 
635 
683 
731 
779 
827 
875 
923 
971 
1019 
1067 
1115 
1163 
1209 



1269 
1329 
1389 
1449 
1470 



wo 99/25825 PCr/IB98/01862 

<-i/ij> Von Heijne macrix 

score 7.19999980926514 

seq ILFSLSFLLVIIT/FP 
<221> polyA_siCe 
<222> 970, .982 
<300> 
<400> 154 

Mec *,p s.r »r, v.l s.r sl'r III HI ^ JJ^ "° 



gag aat ttc gcg ggc gcc aac aac aaa egg cct oot nr^ rr,. ^ 

=lu As„ Phe v,l Oly V.l »s„ A=„ Lv, »?? ll\ Vll III 

ni t^^ S ;n ?s= S n: - 
III p s^? 1- - - J. 

15 

gta ttc cgt ctg gga cgc ate caa get oac aaa nr-r- 

V.1 Phe Arg .eu Gly «, He Gl„ S= JJ' 'J' «^ »JJ 302 

ccg ate ctg gtc ctg cea tgc ata gat ato rrr 

Leu ne Leu Vel Leu Pro Cys Ue |? J^J S« - "0 

cga aca gcc acc cgc aac acc ccc cca caa aao ^° 

*r, Thr vel Thr Cy, II, Pro P^: Z Hi 'Al 111 rll Z Z 

tec gta act act cag gta gat ooa ott nt-n 

Ser V.1 Thr Thr v.l y T.l Z JJ= ^ ^ 1^ 

OA 

-I ^ III ?:? m z ^.11 z z us z 

JeJ Jel S: HI '.II '£ 111 L'? •« - I .J= «J S« 

ser HI sf J z HI ff: S hi hi h^ •« - 

125 

s iii - - - - - - «, 

140 -i^c 

LyJ SU:J^??n^ I ?SU„'L'S - 
"° ^55 



IS s HI ti: - ^ HI 111 111 t^i - til til til - 

175 

gaa gga gaa atg agt get tec aaa tec rto a^i« 

CIJ Oly Olu „e. Ser Ser Ly, 1^= til lJI IIJ HI tH III 

Ctg get gag tct ccc ata get etc caa -t-rt tt^ - 

Uu M. Olu ser Pro Ue L^S HI ill If, JJ= J^J "» 

^uu 20S 



age acg gta gcc acc gag aag aat tct aca ati- . 

ser Thr v.l .1. Thr Clu Ly, Ser ?S? til ill til IH HI 

atg aat ata- eta gag ggc att ggt ggc gtc acc rr^t- t 

Met Asn He Leu Glu Gly He Gly Glv vl^ III I ! ^^'^ 

230 ,tc ^ Asp Asn His Lys 

aag ctt cea aat aaa gcc tgagctcctr f-r-rr^^ w 

9<-^ y ggcecte ttgcggtagt cagctaaaaa aaaaaaaa 982 
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MO 

Lys Leu Pro Asn* Lys Ala 

245 
<210> 155 
<211> 455 
<212> DNA 
<213> Homo sapiens 
<220> 

<221> polyA^signal 
<222> 425. .430 
<221> polyA_site 
<222> 443 . .455 
<300> 
<400> 155 

Mo^ n" «t aac ate aag get 

Met Pro Pro Arg Asn Leu Leu Glu Leu Leu He Asn III Lys Ma 

^ 10 15 

gga ace tat ttg ect cag tec tat ctg att eat n^n ^-^ 

c:y Thr .eu Pro Gl„ Ser Tyr .eu' III Til III Se? n" 

20 25 30 

act gat cgc ate gaa aac att gat cac ctg ggt ttc ttt ate r-^r nn. 
Thr ASP Arg lie Glu Asn He Asp His Leu 1% pSe II" "^r Sg 

40 45 



48 
96 
144 



ctg tgt cat gac aag gaa act tac aaa r^^T ^ 

.eu cva „j. cl. .Hr T,, J'J IJ^;?^ ^ - - 1« 

60 

aaa ggt att cag aaa cgt gaa occ acre 

Lys Oly U, 01„ .y, A =Iu Ix. \Vr J?,' Hi III J?,' SL' "° 

70 75 
ttt gaa aac aaa ttt gee gtg gaa act tta At-f hrrt- *. 

Phe Glu Asn Lys Phe Ala ?a? ?lu ?Sr LeS Ue cjs sir ^89 

85 90 
agaaaaacat tatcgaggaa aattaatatc acagcataac cccacccttt acatttcoto -j/iq 

==p — —n: -r- ™ iii 

<211> 738 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sig_peptide 
<222> 90. .278 
<223> Von Heijne matrix 
score 3.5 

seq GLVCAGLADMARP/AE 
<221> polyA_signal 
<222> 704. .709 
<221> polyA^site 
<222> 724. .738 
<300> 
<400> 156 

Met Ser Ala Ala Gly Ala Arg Gly 

1-4 ni '^i lii in III i^i I" z -I S - - 111 - 

"50 .^5 

III '^l q m - -I -I 

"■^5 _3o 



^s: I", z til I- III z - - - - - - - 

-20 -15 



209 

257 
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Ctg get gat atggcc aga cct gca gaa aaa ctt age aca get caa tct 305 

Leu Ala Asp Met Ala Arg Pro Ala Glu Lys Leu Ser Thr Ala Gin Ser 

-5 1 5 

get gtt ttg atg get aea ggg ttt att tgg tea aga tac tea ctt gta 353 

Ala Val Leu Met Ala Thr Gly Phe He Trp Ser Arg Tyr Ser Leu Val 

^° 15 20 25 



att att ccg aaa aat tgg agt ctg ttt get gtt aat ttc ttt gtg ggc 401 

He He Pro Lys Asn Trp Ser Leu Phe Ala Val Asn Phe Phe Val Gly 

30 35 40 

gca gca gga gcc tct cag ctt ttt cgt att tgg aga tat aac caa gaa 449 

Ala Ala Gly Ala Ser Gin Leu Phe Arg He Trp Arg Tyr Asn Gin Glu 
45 50 55 

eta aaa get aaa gca cac aaa caaaagagtt cctgatcacc tgaacaatct 500 
Leu Lys Ala Lys Ala His Lys aaacaauct 300 

60 

agatgtggac aaaaccattg ggacctagtt tattatttgg ttattgataa agcaaagcta 560 

actgtgtgtt tagaaggcac tgtaactggt agctagttct tgattcaata gaaaaatgca 620 

gcaaactttt aataacagtc tctctacatg acttaaggaa cttatctatg gatattagta 680 

''^^r accatttgtc cgtaataaac catacttgct cgtaaaaaaa aaaaaaaa 738 



<210> 157 
<211> 649 
<212> DMA 
<213> Homo sapiens 
<220> 

<221> sig_peptide 

<222> 88. .147 

<223> Von Heijne matrix 

score 12.3999996185303 
seq ALLLGALLGTAWA/RR 

<221> polyA_signal 

<222> 619. .624 

<22l> polyA_site 

<222> 637. .649 

<300> 

<400> 157 



ecaaagtgag agtccagcgg tcttccagcg cttgggecac ggcggcggcc ctgggageag 60 
aggaggagcg aceeeattae gctaaag atg aaa ggc tgg ggt tgg etg gee ctg 114 

M^if> T»F« r^l.. m _ 



Met Lys Gly Trp Gly Trp Leu Ala Leu 
-20 .15 



^l^, o?^ ^^"^ '"'^ "''^ ^'^'^ ""^^ S^*^ =59 agg age cag gat 162 
Leu Leu Gly Ala Leu Leu Gly Thr Ala Trp Ala Arg Arg Ser Gin Asp 



etc cac tgt gga gca tge agg get ctg gtg gat gaa eta gaa tgg gaa 210 

Leu Hxs Cys Gly Ala Cys Arg Ala Leu Val Asp Glu Leu Glu Trp Glu 

10 15 20 

att gee cag gtg gae cec aag aag aec att cag atg gga tec ttc coa 258 

He Ala Gin Val Asp Pro Lys Lys Thr He Gin Me? lly sir ^hl Arg 

25 30 35 

ate aat cca gat ggc age cag tea gtg gtg gag gta act gtt act gtt 306 

He Asn Pro Asp Gly Ser Gin Ser Val Val Glu Val Thr Val Thr ?al 
40 45 50 

Pro III III f^* !f u" c" 99a tgaaattcga ctgcttaaaa 359 
Pro Pro Asn Lys Val Ala His Ser Gly Phe Gly 

55 60 

aggaccttgg tctaatagaa atgaagaaaa cagactcaga aaaaagattt ggctctgtct 419 

catttggaag aagctgcagg cttattcccc atgcacttgc ttcctggctg caaaccttaa 479 

eacatcJa" "^^^'^^^^ atttgttage aaaeagggag tcctga?cag cacectteJe 539 

aatc^^r^^ tgaetggttt ttaatgtagc actgtggtat acatgeaaae atcegttcaa 599 

^^^^"^^^^ ataaaaaatg aaaaaaeaaa aaaaaaaaaa 649 



<211> 714 
<212> DMA 

<213> Homo sapiens 



wo 99A25825 



PCT/IB98/01862 



142 

<220> 

<221> sig_pepcide 

<222> 33. .92 

<223> Von Heijne matrix 

score 12.3999996185303 

seq ALLLGALLGTAWA/RR 
<221> polyA_sice 
<222> 703. ,714 
<300> 
<400> 158 

agcagaggcg gagcgacccc accacgccaa ag acg aaa ggc tgg ggt tgg ccg 53 

Met Lys Gly Trp Gly Trp Leu 
-20 .15 
gcc ctg ccc ccg ggg gcc ccg ccg gga acc gcc egg get egg agg age 101 
Ala Leu Leu Leu Gly Ala Leu Leu Gly Thr Ala Trp Ala A?g Arg Ser 

cag gac ccc cac tgt gga gca tgc agg get ctg gcg gat gaa cca gaa 149 
Gin Asp Leu His Cys Gly Ala Cys Arg Ala Leu Val Asp Glu Leu Glu 

5 10 15 

tgg gaa att gcc cag gtg gac ccc aag aag acc att cag atg gga tct 197 
Trp Glu lie Ala Gin Val Asp Pro Lys Lys Thr He Gin Met Gly Ser 
2° 25 30 35 

m lln T?'' 9Cg gag gcg ccc tat 245 

Phe Arg lie Asn Pro Asp Gly Ser Gin Ser Val Val Glu Val Pro Tyr 

40 45 50 

gcc cgc tea gag gcc cac etc aca gag ctg ctg gag gag ata tgt gac 293 
Ala Arg Ser Glu Ala His Leu Thr Glu Leu Leu Gil Glu He Cys Asp 

55 60 65 

egg atg aag gag tat ggg gaa cag att gat ect tec acc cat cgc aag 341 
Arg Met Lys Glu Tyr Gly Glu Gin lie Asp Pro Ser Thr His Arg Lys 

70 75 80 

aac tac gta cgt gta gtg ggc egg aat gga gaa tec agt gaa ctg gac 389 
Asn Tyr Val Arg Val Val Gly Arg Asn Gly Glu Ser Ser Glu Leu Asp 
85 90 95 

rf* ""^^ ^'"^ ^^"^ 3*'= 99= ace etc aag ttt 437 

Leu Gin Gly He Arg He Asp Ser Asp He Ser Gly Thr Leu Lys Phe 
• • 105 no 115 

gcg tgc ggg -age att gtg gag gaa tac gag gat gaa etc att gaa etc 485 
Ala Cys Gly Ser He Val Glu Glu Tyr Glu Asp Glu Leu He Glu Phe 

120 125 130 

ttt tec ega gag get gac aat gtt aaa gac aaa ctt tge agt aag cga 533 
Phe Ser Arg Glu Ala Asp Asn Val Lys Asp Lys Leu Cys Ser Lys Arg 

135 140 145 

aca gat ctt tgt gac. cat gcc ctg cac ata teg eat gat gag eta 578 
Thr Asp Leu Cys Asp His Ala Leu His He Ser His Asp Glu Leu 

150 155 160 

tgaaccactg gagcagccca cactggctCg atggatcaec cceaggaggg gaaaatggcg 638 
gcaacgectt ttatatatta tgtttttact gaaattaacc gaaaaaa?a? gaaaeeaala 98 
gcacaaaaaa aaaaaa _ " 

<210> 159 ^-^^ 
<211> 596 
<212> DNA 
<213> Homo sapiens 
<220> 

<221> sigjeptide 
<222> 33 . .107 
<223> Von Heijne matrix 
score 5 

seq MFAASLLAMCAGA/EV 
<221> polyA.signal 
<222> 546. .551 
<221> polyA_site 
<222> 584 . .596 
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143 



53 



<300> 
<400> 159 

cacagttcct ctcctcctag agcctgccga cc atg ccc gcg ggc gtg ccc atg 

Met Pro Ala Gly Val Pro Met 
""25 

tec acc tac ctg aaa atg tCc gca gcc age etc cto ace at-o ill 
Ser Thr Tyr Leu Lys Met Phe Ala Ala sir Leu III HI till Cys HI 

" "^Q -5 

ggg gca gaa gcg gcg cac agg Cac cae cga ecg gac cca aca at- e^r 
Gly Ala Glu val Val His Arg Tyr Tyr A?g ,rl Isp lH ?" Te Pro 
■■•5 10 



149 



gaa act cca cca aag cgt gga gaa ccc aaa acg gag cct ceo ooa ceo lo-, 
Glu lie Pro Pro Lys Arg Gly Glu Leu Lys Th? Ill III Leu G?y Leu 

aaa gaa aga aaa cac aaa cct caa gcc ccc caa cag gag gaa ccc aaa oa^ 
Lys Glu Arg Lys His Lys Pro Gin Val Ser Gin Gin Glu Glu III Lys 

40 45 
caactacgcc aagaactctg CgaacaaCac aagccccaaa tatgcacccc ccaatccatc 
gcaccaaacc acctgccccc aagcacccag tccaacacta -rt-«^r-«»Z 
gtggatgctt agccgatacg tcgaaactCa «cacg?t ? ^atlgatac? llllllllll 
tgccaaagca cataccatca aaccacccca .Cgaaca?g5t ??Jg!agacg ccagcc?cg 
aacataacgc craaacaaaat atrfat-fl-m- ^^^^^^"^^ cccagcctcg 



305 
365 
425 
485 
545 



AlltTcT """"" ccatsaacta octtcacca' a'aaHaaJa 5,, 

<211> 403 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> polyA^signal 
<222> 375. ,380 
<221> polyA^site 
<222> 390. .403 
<300> 
<400> 160 



60 
120 
169 



tgaagagaat ggctgctgca gccggcgtca gagcagctcc agtgccgggg attcggacaa 
agagcgcgag gactcggcgg ctgagcgcgc ccgacagcag ctagaggcgc tgct?!acaa 

«:? Ill z p z 11^ z Ill ~ Vi 
'd: III 'rii z z 111 III z III III £ III III ill III ii 

25 

1?^ s ?n til III III sp ^ III III ^^i til h fd 

ill III 111 rll f^l III III l^ 

65 70 
<no>^16" atgaccaaaa aaaaaaaaaa 403 

<211> 727 
<212> DMA 

<213> Homo sapiens 
<220> 

<221> sig^peptide 

<222> 126. .575 

<223> Von Heijne matrix 

score 8.60000038146973 

seq LELLTSCSPPASA/SQ 
<221> polyA.signal 
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<222> 670. ,675 
<221> polyA_site 
<222> 721. .727 
<300> 
<400> 161 

iiitiztt iiiitti"! rdtiitiii iitiitiiii iir'ttiii " 

Hat Ala Clu Thr L.a Aap Thr IS SJ? Z ?Sr 

-140 

gac gcg gcc gcg acc tec acc egg gag gag ton ^^r, 

Aap val Ala Val Thr Phc Thr A„ ?lu° c'lj JJJ ^JJ «» 

"Iju -125 
gcc cag agg acc ccg tac cga gag ggc ate aaa . '^^^ 

Ala 01„ Ar, TKr Leu ,Vr Ar, clS lly til I?? ^5.° '"s lit ITu 

-115 -110 



ttg gtc cac ctg eta gag cat ggcy cao ann ^.^ ^ " 
.e. val „1. .eu .eu olS His IVy llf, III ^ ?^ ^ J^? J- - 



-105 

Oag ctg tgg ata gtg 
inn ■ "^^5) He Val 

ggc etc tea cat get acc tgt gca gag ttc car ^r^ / 
Cly ..u ser His Ala Thr Cxs Ala ?l! SJ= c^s' ell ITo ??y 

egg age gca gtg gnn cgc cac ccc age tea eta caa nil „ 

Trp ser Ala Val xaa Arg His sir Sar III ll'„ HI ^ ^ '^l "° 

" -60 
gag ttc aag gga ttc tec tgc etc age etc cccr arT^ 
0 . Ph. LXS Sly s« cys L.„ sir III III III III ?^ Z l^l 

~ -45 in 

agg cgc cca eca eca tgc ccg get got ttt ttt rrr* " 
A., Ar, P„ Pro pro Cy. Pro Al. lly III HI Z ^ 

acg ggg ctt cac cat gtt ggc cag get oot er•^ rr^^ " 

Thr Cly Leu Kls Hi, Val oly Oil III Z ^ ^ "4 

tgt agt cca ccc gcc tct acc tec rAa *. "^^ 

cys ser Pro Pro ll. s.r ^ c^^ III HI HI ^ ^ 

ser 5S Z III III Oln IT. Ill HI 

10 15 

taagaaattg etgaeggaat aaaaacataa taoaactAn- 

agcaaaaaaa aaaaa i^agaactaca acaecgaagg aaatgaaaga 712 

<210> 162 727 

<211> 944 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig_peptide 

<222> 90. .155 

<223> Von Heijne matrix 

score 5.90000009536743 

seq IILGCLALFLLLQ/RK 
<221> polyA.signal 
<222> 913. .918 
<221> polyA^site 
<222> 932. .944 
<300> 

is s= s=c'a!rrni a':f ™" 

Met Glu Leu lie Ser Pro Thr Val 
—20 

att ata ate ctg ggt tgc ctt get ctg ttc It^ n^r^ r^^r 

wwy ccc tta etc ctt cag egg aag 161 



60 
113 
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He He He Leu* Gly Cys Leu Ala Leu ph*. r^,. t 

_10 ^5 ^eu Leu Gin Arg Lys 

aat ttg cgc aga ccc ccg tgc ate aag ggc too at^ o^r- ^ 

Asn Leu Arg Arg Pro Pro Cys lie ,yl lly 'rtl III HI ^ ^il lly 

get gga ttt gag ctt ggg aaa gcc ccc eta osa i-h^. tl 

v.l Cly .K, =lu 01, Lys ?U P.o S S,' Jf^ IL' 

aga acc aag gca cgt ggc cgc ggc aga ego oot ccr r-.^ . 
Ap lU .ys val cys JJy oly ,11 "J JJ' ^ - 

III """"" " 



-50 

gac gcg get gtg acc ttt acc egg gag oao toa ^ . 

ASP v,l Al. val Thr Phe Thr A?| ll! |S J?? HI L" Hu' "° 

gcc cag agg acc ctg tac cga gag oto arrr "^^ 
AU CI„ ™. «| ==J acc 

«g get cca eta gtg gaa age ate tgg cto cat ar« 

^eu v,l ser Val Glu S,r lU T?= St^ "e 'It IV„ 

acc aaa ctg get cca ccc gga ago aaa ht-r. ^ 

Jle .ys uu AU s« Pro Sy t^s Z 'rll Z III HI ^ 

aag cct gag gtg tgg ttg get cca ggc cto ttr « 

.ys pro =lu val Trp L.u Ala Pro III ^ III III III III "° 

a^is:n« "=£r" """-^ 
s:::-" — """"I? ins^ain i^s 



305 



417 
477 
537 
597 
657 
717 
777 



acggggaaca tacctgcttg cetcaactaa aggatctaot ,.«^p.h^. 
aacaattaac aacaatatcc tgtgcaaaac ???gcalaaa ctcccccacc 
gtgcatcgac atttttggaa gJaJagatJa Icllllttll TtlllTclll 
agtcccaaat gtgtatgtgt taagtaaatg tttteao?-- """«"c atcgaagtta 
tceaattcaa gtttgtgaJa atgagt"t? cgtatc«aa ttcoao^ff 
ttgcacaaat tgcttgcaca ottgotccot «r«^-!!! "ggagttaa eaccaaagca 
.acgttgtta t?tga?gatg atgflctec'a tltlttlTc IttlTall^' "ttttagct 
cctccttgta gtagacgttt ttgtettgaa agtatctt" alllltlT 

gaaeagacec ttattaatgt cttttaagtt ttattca^^r ^"tgtetga gcactttaag 837 

tiiti'itr ""'""^ """"" III 

<211> 598 
<212> DMA 

<213> Homo sapiens 
<220> 

<221> sigjeptide 

<222> 126. .287 

<223> Von Heijne matrix 

score 3.90000009536743 

seg LETCGLLVSLVES/IW 
<221> polyA^signal 
<222> 561. .566 
<221> polyA_site 
<222> 587. .598 
<300> 
<400> 163 

iimzii iiiiiiit^i itizzi iitiiimi iziiir. -'"'"^ " 

atcsra at, scg sa, acs aa, »«c gca -co cIo ^c fn ^^' cctgccaacg 120 
Met Ala Glu Thr Lys Asp La III '^l S^? ^ J« "» 



598 



wo 99/25825 



PCT/IB98/01862 



<210>,164 ^ 
<211> 360 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sigjeptide 
<222> 85. .150 
<223> Von Heijne matrix 

score 5.90000009536743 

seq IILGCLALFLLLQ/RK 
<221> polyA^site 
<222> 349. .360 
<300> 
<400> 164 

caggtcccgc agccacagaa aagaagcaag goacoocarrrr ^nrr.^^. 
ccccggaagg cgctggacaa aaac I, gaa'';S^^:rcc%"?=ra": lll'llV''' 

Met Glu Leu He Ser Pro Thr Val lie 

-20 le 

aca ate ctg ggt tgc cct get. ctg ttc tta " 
n. Xle ... o,y .eu lu ..i '^l - - - 

ttg cgt aga ccc ccg tgc ate aag ggc tea r^.^^ - 
..u Ar, ..c cy. lU .yl ITy til "I 1% til ^ 'II 

15 

gga etc gag ttt ggg aaa gcc cct cca oaa t-t-t^ «h 
OJ. .Ke 01„ PKe Clx L., Pro JL' III t^s III Z 

ate aag tat gga cca ata ttt aca gte ttt act «rn 
ne Lys ryr 01. Jro He Phe Thr ?.l l» '^1 H', '„ll 

acc ttt gtt act gaa gaa gaa gga att aat nr-rr i-*.*. - 

Thr Phe V.1 Thr clu oXu llu lly III 'J^ 

^0 fit; 

aaaaaaaaaa aa 

<210> 165 360 

<211> 490 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> 3ig_peptide 

<222> 77. .124 

<223> Von Heijne matrix 

score 4,80000019073486 

seq SLFIYIFLTCSNT/SP 
<221> polyA_signal 
<222> 461. .466 
<221> polyA^site 
<222> 477. .490 
<300> 
<400> 165 



Met lie lie Ser Leu Phe lie Tyr He Phe Leu Thr 

til til III ni til i^ It; lit £h i- III til £ 

'dl III sp S 111 - - Pr: hi tTr III s 2? X s 

III m I- 111 111 It: I- - -I h til 111 I- 

40 



60 
111 



159 
207 
255 
303 



160 
208 
256 
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147 



etc cac ctg atC cag cat oat ccc tat 
.eu HIS „e CI„ „j. Lp P.O ITs CIu S ,Vr= 

55 fin 
tgg gac tgg get gag gca ggg get teg etc tat tet ecc taaccatact 7^:, 
Trp Asp Trp Ala Glu Ala Gly Ala Ser Leu Tyr Ser Pro 

65 70 
gtcttccttt ececcttgec aettagcagt tatcccccca nr-t-^i-rrr^^^^ ^ 
ceettgecet ggeatatatt gtgeettatt tatgct^^^^ ata^^I^I.r ctcceteeet 413 
gtgaaaaaaa aaaaaaa "^gctgcaa atataacatt aaactatcaa 473 

<210> 166 490 
<211> 488 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> polyA_signal 
<222> 458. ,463 
<221> polyA_site 
<222> 475. .488 
<300> 
<400> 166 

ccgettccga aaagagaeag aeaatgeage cateata atg aag gtg gac aaa gac 55 

Met Lys Val Asp Lys Asp 

sii ^ ?:? 1?- I- ii 
c'?s III z s:? ??2 1- z t;i z iii h '41 - 

30 35 

til iti '41 til z '^i c'?j J?? ?:? - - - - 
n'e ^j: III ir. i?j ?s j« |j £ - - «i - 

•^r III III III t^^ T"" r"^ 9" etc aca lag 295 

Tyr Ala Gly Ser Lys Asn Arg Leu Val Gin Thr Ala Glu Leu Thr Lys 

80 QC 

gcg ttc gaa ate cgc acc act gat gac etc flr^ ««« ^ 

V.1 PKe Clu ne Th. Thr Lp Lp HI 1% IZ 

95 100 

g" 'yl ITr Z Z S 

105 

n::—" " 

<210> 167 488 

<211> 771 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig^peptide 

<222> 48. .356 

<223> Von Heijne matrix 

score 4.90000009536743 

seq VYAFLGLTAPSGS/KE 
<221> polyA.signal 
<222> 742. .747 
<221> polyA_site 
<222> 760. .771 
<300> 
<400> 167 

ceacagceet ttteaggacc eaaaeaaccg eageegetgt tcccagg atg gtg ate 56 
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148 

cgt gta tat att gca tct tec tct ggc tct Tea arn 

Arg Val Tyr lie Ala Ser Ser Ser Gly Ser Thr lit ri f^^ ^"'^ 
-100 _Qq ^ Lys Lys Lys 

caa caa gat gtg ctt ggc ttc cca gaa ace aac 

=ln Cl„ MP v,l ..u Oly Phe Leu c'lu II! |?J ''J 

gaa aaa gat att gca gcc aat gaa gag aat coo aac r„n '''^ 

=lu Ly. ASP II, Ala Al. As„ olu 1,1 a,S Vr\ \% J^? J?' .'JJ "» 

aat gta cct gag aat agt cga cca gcc aca aat- I 

Asn V,l «o Olu A,„ S„ Ar, Si, ?SJ JJ^ === «J "J «J "3 

cag att ttc aat gaa age cag tat cgc ggg oac cue itl 
Ola II, Ph, A,„ Olu ser 01„ Ty. A?, |?J L" Sip 

gaa gcc aga gaa aat aat gca gtg tat gcc ttc rf« 

Olu Al. Ar, Olu A,„ AS„ Al. V.? Txr SH |« 

" -10 c 

cca tct ggt tea aag gaa gca oaa ato r^j* " 
P.= ser 01. ser .yl ?lu L. 1?^ IT. Ill H', 

itzzii itTj.ir£ti^ti'^i iitirr^ """"" 

gggttttcac atgcaaacac tcaaaa?gaa tacaaaatta ala?tta^ac Itt^"^'"' 
ttatggtgag gagaatggga tattaacata aaattat^Jt aataaaCa^ a"atggtga 
atagtgttgt tacctgccaa gccatcct:..t.-... J!"!" t^^^^J""^^^ tatcgtagaa 



449 
509 

atagtgttgt tacctg«aa gcclt^ctgt- :t:;::c^ aatttJ^^!! tatcgtagaa 629 
cttccctcct tctgccatta ctatggcaac ctaaotot^J agaaaacacc 689 

ggagaaagag aaaaaaaaaa aa ""^tgtat ctgcagctct acattaaaaa 749 

<210> 168 771 
<211> 959 
<212> DNA 
<213> Homo sapiens 
<220> 

<221> sig_peptide 
<222> 69. .359 
<223> Von Heijne matrix 
score 4 

seq RLPLWSFIASSS/AN 
<221> polyA_signal 
<222> 927. ,932 
<221> polyA^site 
<222> 947. .959 
<300> 
<400> 168 



Al. ASP ASP Leu LyI A?, Z l^l J«J ==' 

-'3 -90 



60 
110 



158 
206 



Sr '.II I" i'^ 5?^ - III - .0. 

- ne I- III !" A^s j-i sn S2 iH j:? 

cct ggt ttc tta tec act ttt gcc ctt oca aca Z!^ 
pro Oly PKe Leu Ser Thr PHe II. LeS lit S= I?' ^ ',^1 

Ctt gga ctt tec aaa aat aaa agt ate ate tnr- itl ^ ^ 

ceu Oly Leu Ser Lys Asj Lys Al III ^= 

cag gtg gtt caa ttt aat cgt tta cct ttrr ll^ "^^ 
Oln V.1 val 01„ PHe Asn a?. Leu III til J^f ^ ^ ^^1 HI lH 
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- 10 ,5 



1. u c 

age age age gcc aat aca gga eta att fTt-r- " 
ser .er s.r .la »s„ TK. ^„ 1^ IT. IJ^ 

10 

gcc cca teg ctt gaa gaa ctg aga caa gtt aca aa^ rT^^ ^ . 
Ala Pro Leu Phe Glu Glu Leu Arg Gin ?al Sa? ?ai Ser 

25 

taacccgaca gcggcctcag tgcgcacccc acctccatr^i 

agcaaccccc agaccacaac aacactttca "c^tacacc acaccaaccc 500 

caacccatac Caaagagcca gcatacaga? gcaaCCcH^ caagaaaggg cccccttccc 560 
tcccggtgca gggtccccct ?actcag?ga galctagaaa JL^f^"^ ^^^ccacacc 620 
ccatcacagc ccccacggag CCagccJggc caccaSa?« naa^^ acggcccagc 680 

cggaccagaa ccaaaccggc acaccgatcc acccaaarri ccccactcag 740 

aacacgccca ggctcgcaga ataaagccaa cttt??atca laTJ^'^t'^ ^caaccgtac 800 
tttcccccca gattacgccc Caccc?cttg clcc"lgcga aaaac^^^^^ ^"ggacaca 860 
aaaagcaata aaaccagcac aaccaccaaa aaaaaaaaa acggcttggt 920 

<210> 169 559 
<211> 464 
<212> DMA 
<213> Homo sapiens 
<220> 

<221> sig_peptide 

<222> 33... 98 

<223> Von Heijne matrix 

score 9.80000019073486 

seq LWFCLALQLVPG/SP 
<221> polyA^signal 
<222> 437. ,442 
<221> polyA^site 
<222> 455. .464 
<300> 
<400> 169 

gccagaacct acccacccat cccactgaca cc atg aag cct gtg ctg cat etc 53 

Met Lys Pro Val Leu Pro Leu 
-20 

§ s ?i? z ir. zt - - -I III III - 



III 17, Hi z III "I '^i tz iii iii iit iii iii tii - 
s:- til iii ^ - iii h z 

gag aaa gga ttt cag tgc tot ccc tnn 

oiu .vs Ph. CI? c?, c^3 sll S lil III ip Ill ITr 

tea gaa aca ttt caa aag cgc aac aaa atr 

se. Olu Thr 01„ ^'^ - - - - a,3 

m n: «ll III III Zl " 

«nt^ni: iiiii^r. itiiimii tiiiiiiin "~t 

aaa ^^ggcaacaa aggetaaccc accaaaaaaa 461 

<210> 170 464 

<211> 799 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig_peptide 
<222> 110. .235 



wo 99^5825 PCT/IB98/01862 

<223> Von Heijne matrix 

score 5.19999980926514 

seq LLFDLVCHEFCQS /DD 
<221> polyA_signal 
<222> 764. .769 
<221> poiyA^site 
<222> 787. .799 
<300> 
<400> 170 

:=c" ™?? j:--r.?— .r. 

Mec His lie 

cca caa ctg ctt act aca ctg gac aac ooa "^^ 

01„ Leu Leu Thr Thr ?.? ^ 'JJ Jf= JJJ =J= 1" 

tgc cct gac act gga aaa gac ate tgg aat ctA rh^ I 
CS .ro ..p Thr Oly xle t| a" Z ill 



tgc cat gaa ttc tgc cag tct gac gat cca ccc Afr «rt- Zt^ ^ 
cs-s His alu Ph. cy. Gl„ Ser Asp ?,p HI nl III 

" ^5 

cag aaa aca gtg eta gcc tct gtt ttt tea atn 

Gin .ys Thr Val .eu Al, s„ ?.l pS^ SJ? Ill '^l "° 

20 9C 

?55 It- III - - - 

35 ii n 

cct eta att gac age etc att egg gtc tta caa A«r 

Pro L.U lU Ap ser Leu He A?J ?,l SJ„° J'n tSl HI S= 

cag aaa aaa cca gag aac teg gea gag tct aac ar^ II 

0>n !,„ Pro Glu A.„ Ser Al. 1,1 III Z III HI ',11 

65 70 
agg act gat tta ace caa gat gat ttc cac tt-A a«« 

Thr ASP Leu Thr 01„ Lp ?3p Al "I 'dl l^l ^ HI J« 

80 22 

a: 111 '^i III til HI 111 111 - - - s» 
?s s 1?^ ir. z IS S ifr z 111 I- B 

110 115 J J . 

z III n: ?f I 111 s S c - - 
-2 ??u s^: a" III III III 111 - "5 =s ?S5 """"" 



attggaatta ettctgtaea agaaataaac tttatM-^h^ til . 
<210> 171 ^aciac cccattttte teactgaaaa aaaaaaaaa 



<211> 320 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> polyA^site 
<222> 308. ,320 
<300> 
<400> 171 



799 



teateatcca gagcagceag tgtcegggag geagaag atg ccc cac tec aag cct 



55 
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151 

Met Pro His Ser Lys Pro 
1 5 



ctg gac tgg ggg etc Cct tea gcg get oaa tor- ^r.. 
^.u ... Trp OJ. ceu S,. S„ vj til lH HI Z 

cct tec aca ggg ggc ctt gca ggg aag got cca an^ 

P.0 ser TKr Cly Oly ..u Al. Gly .yl 1!^ ^ l?y Jf^ 

aga tgc gtc ttg tec ccc tgg ccc aot rnh t-i-^ ^ 

cys V.1 s„ P„ T?? IIJ III - - ccc 

50 

ggc gtc ttc aac ccg tgaaatggga tcataatcflr t-nr^r^*.^ 

Gly Val Phe Asn Leu ccacaatcac tgccttaecc ccctcacggt 254 

55 

cgttgtgagg actgagtgtg cggaagtttt tcacaaactt naa^mnf.^ . . 

aaaaaa ^aaaccc cggatgctag tgtaaaaaaa 314 

<210> 172 320 
<211> 331 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sig^pepcide 

<222> 129, .209 

<223> Von Heijne matrix 

score 4.90000009536743 

seq CLLSYIALGAIHA/KI 
<221> polyA_site 
<222> 318, .331 
<300> 
<400> 172 

atggaaacca gatggggcaa eggggtggtc ctagtgcaaa crnt-^rfr^^^^ 

^^i^ii^i^^^z ::rdF "° 
M„ Ill III z III III z Ill III III "° 

i^. '41 III s: 111 -I - -I - 

agg aga gca ttc cag gaa gag gqa aaa nr^ ^.^h ^ 

M. PHe Cl„ =1„ III III 111 III °y| ill Z III 

Ill in 1% III III ITo in in l^l 

20 25 
caaaaaaaaa aaaaa 

<210> 173 331 
<211> 1075 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> sig^peptide 

<222> 78 . .359 

<223> Von Heijne matrix 

score 4.19999980926514 

seq IILTAVYFALSrS/LH 
<221> polyA^signal 
<222> 1042. .1047 
<221> polyA^site 
<222> 1063. .1075 
<300> 
<400> 173 



gtggtaggga gcagccagga gcgattttct orrrraa^^ ^ 

«.«a,.c=, a„„./L/=n ciTifzr,i\ir.ii'iii ii~' 



60 
110 
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152 

Met Leu Gin Thr ser Asn Tyr Ser Leu Val Leu 

tct ctg cag ttc ccg ctg ctg tec tat gac etc tft rrh^ 
S« L.U Cl„ _Ph, .eu ser Tyr Isp pS^ IV. til III 

tea gaa ctg etc caa aag act ccc gtc ate cao r^^ rrh« ll^ . 

ser Glu Leu Cl„ Ly. Thr Pro ?.l III 'yll III III tU 

ate cag gat att gca gtc etc tcc aac ate ate ace «ff ► 
01„ A=p lU AU V,I Lcu PH. Vil III til III III 

'40 



302 
350 



III -I 11^ jj: ?n ?!= z:; - - 
t:t ?Sr LI s ?:? ii^. -^i i 

age acc ccc cct cat gcc too etc ato nnn ^-h^ 

ser lie Ser Jeu „U ?.X T?p° '^l Z l^l IT, ^ Z III IVr 

10 

aac age ttc ata tgg aca gat ooa ctt -t-^ 

As„ ser P.e Ue T?p' Thr Jsp l!° HI III S^f =JJ 

20 25 
aga eta gca gca gtg ttg tac tgc tac ttc tat « 
*r. Leu AU AU V.1 Leu ^r Cys Tyr III If, IT, ?Sr 111 ill 

aga eta ggc gat cct cac ttc tac cao oar t-m- f*-^ ^ 

Arg Leu 01. .sp Pro His Phe ryr III Z ITr III ^1 HI 1% 

III lii lu. '.II z z '"""^ 

a"e"getg^^I lllllllZ ^^"^^^^ 

tcccccctct cgcacaatta gag?gtc«c atcgctctl^ agaaggaaga 713 

ccttctaect ctgttccace cect?eette "e?cet«c ^^J^^^^^" cecttecttg 773 

accggecttt etSgcegagg gttctgtggc tcttaeee^^ '^f'^^^""^^ attetccetg 833 

tgggaeagaa ggaectec?g gcccecaaag gatcteeea^ Jtgaagcttt tcetttagec 893 

cgatagttae gtgctcctga ctgateaca? ?gcaaae!?? ^^^="^^59 atgcgaagag 953 

aetttaaaaa aatgttttat aaatagagaa t!aa?tga« iT.lll'l^ taeecaagge 1013 

aa y y a ^aaaccgaat tcttgttcca aaaaaaaaaa 1073 

<210> 174 1075 
<211> 632 
<212> DMA 

<213> Homo sapiens 
<220> 

<221> sigjeptide 

<222> 62. .265 

<223> Von Heijne matrix 

score 4.59999990463257 

seq LPFSLVSMLVTQG/LV 
<221> polyA_signal 
<222> 602. .607 
<221> polyA_site 
<222> 621. .632 
<300> 
<400> 174 

He. AU ser AU Ser AX, A?, Ill Z Hi ^ ^ ^ ^ ^ 

"^^ -60 _55 

eca cca eca age aag cag age ctq tto t^^ 

.ro Pro Pro Ser .yl 0.1 sir Lei III 11^, 1% TA 'JJ 
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-50 -45 -40 

cac ate cac aga gca gag ate tea aaq att acn u ^ 

His II, His A„ AU Glu n, ser L.I nl t,ll H', HI 

" "3 0 -25 

gaa age ttc tgg aag aga gcc ctg cct ttt tct ctt gca age aCq cCC 253 
Glu Ser Phe Trp Lys Arg Ala Leu Pro Phe Ser Leu ?al Ser Me? Le^ 



-10 



-5 



gcc acc cag gga cCa gCc tac caa cat t^r ^^-i-T z,^^ - 
V.l Thr Cln Gly Leu ?.i T.r 01„ S As^ J?' 

5 10 
CCC gga cca ccg ccc aaa gcc gca ccc cct nnr r-t-^ 

Phe Oiy ser Leu Pro Lys lal La III HI ^ III ^ ^ ^ 

ctt gga aag gta tea tac ata gga gca tge cag agt aaa ttc cat ttt 397 
Leu Gly Lys Val Ser Tyr lie Gly Val Cys Gin Ser Lys pSe Hil III 

35 4Q 

P^^ r?n f ' r?^ f'"" «^ "C aac agg 445 

fne uiu Asp Gin Leu Arg Gly Ala Gly Phe Gly Pro Gin 



cac tgc ccc ccc acc cgc gag gaa cgc aaa aCa aag cac gga cca age 493 

H.s Cys Leu Leu Thr Cys Glu Glu Cys Lys He Lys His G?y Leu Ser 

70 75 

gag aag gga gac Ccc cag ccc cca gcc ccc taafli-rr-rrtf ^ 
Glu Lys Gly Asp Ser Gin Pro Ser All Hi gtccgcgacc 543 

80 85 

cccgaagccc cccaaacccc CgaaCCCgca cacacccaaa accccaagcg CacCCCaaaa 603 
caaaacaccc ccaacgcaaa aaaaaaaaa ^ciagcg caccccaaaa 603 

<210> 175 
<211> 430 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> polyA^signal 
<222> 402. .407 
<221> polyA_siCe 
<222> 419. .430 
<300> 
<400> 175 

gcaccgggaa .agcgacccgc gaa acg aaa gca gaa gaa gag cac acc aac gca 53 

Mec Lys Val Glu Glu Glu His Thr Asn Ala 



aca 



gcc 
Val 

aca 
He 

acc 
Thr 
75 



ggc 


acc 


ccc 


cac 


ggc 


ggt 


ccg 


aca 


Gly 


Thr 


Leu 


His 


Gly 


Gly 


Leu 


Thr 








15 










aca 


acg 


gcc 


cCg 


CCa 


tgc 


acg 


gaa 


Thr 


Mec 


Ala 


Leu 


Leu 


Cys 


Thr 


Glu 






30 










35 


gac 


acg 


aac 


aca 


acg 


cac 


acg 


Cca 


Asp 


Mec 


Asn 


He 


Thr 


Tyr 


Mec 


Ser 




45 










50 




gcg 


acc 


aca 


gca 


cac 


gcc 


cCg 


aag 


Val 


He 


Thr 


Ala 


His 


Val 


Leu 


Lys 


60 










65 




Ccc 


gtg 


ggt 


ccg 


acc 


aac 


aag 


gcc 


Ser 


Val 


Gly 


Leu 


Thr 


Asn 


Lys 


Ala 










80 








aga 


cac 


aca 


aaa 


cac 


ccg 


gga 


aac 


Arg 


His 


Thr 


Lys 


His 


Leu 


Gly 


Asn 



5 10 



gcc 


acg 


cca 


gca 


gac 


aac 


ata 


Ala 


Thr 


Leu 


Val 


Asp 


Asn 


He 


20 








25 




agg 


gga 


gca 


ccc 


gga 


gcc 


age 


Arg 


Gly 


Ala 


Pro 


Gly 


Val 


Ser 










40 






ccc 


gca 


aaa 


cca 


gga 


gag 


gac 


Pro 


Ala 


Lys 


Leu 


Gly 


Glu 


Asp 








55 






caa 


gga 


aaa 


aca 


ccc 


gca 


ccc 


Gin 


Gly 


Lys 


Thr 


Leu 


Ala 


Phe 






70 










aca 


gga 


aaa 


cca 


ata 


gca 


caa 


Thr 


Gly 


Lys 


Leu 


He 


Ala 


Gin 



X ^aw gga aac Cgagagaaca gcagaacgac 
3 His Leu Gly Asn 

95 



101 



149 



197 



245 



293 



340 



aaaca^^^^ ccaacaacga acaccaagca cagacccgac Ccaaacaatc gcaacccccg 400 

aaacaaacca gcaaaaccaa aaaaaaaaaa aui^tttg ^uu 

<210> 176 430 
<211> 185 



wo 99/25825 



PCT/IB98/01862 



154 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig_peptide 

<222> 42. .113 

<223> Von Heijne matrix 

score 3.70000004768372 

seq ILFNLLIFLCGFT/I^ 
<221> polyA^sice 
<222> 172. .185 
<300> 
<400> 176 

cttccagaac ccaccgccaa gagccctgaa caggagccac c acg cag cgc ttc age 

Met Gin Cys Phe Ser 
-20 



56 



ttc att aag ace atg atg ate etc ttc aac ctg etc ate ttt etg tgc 104 

Phe lie Lys Thr Met Met He Leu Phe Asn Leu Leu He Phe Leu Cys 

-15 -10 .5 

ggc ttc ace aac tat acg gat ttt gag gac tea ccc tae ttc aaa atg 152 

Gly Phe Thr Asn Tyr Thr Asp Phe Glu Asp Ser Pro Tyr Phe Lys Met 

1 5 1 rt 



185 



5 10 
eat aaa cct get aca atg taaaaaaaaa aaaaa 
His Lys Pro Val Thr Met 
15 

<210> 177 
<211> 585 
<212> DNA 
<213> Homo sapiens 
<220> 

<221> sigjeptide 
<222> 108. .170 
<223> Von Heijne matrix 
score 5.5 

seq SFLPSALVIWTSA/AF 
<221> polyA_signal 
<222> 550. .555 
<221> polyA_site 
<222> 574. .585 
<300> 
<400> 177 

cacgttcetg ttgagtacac gttcetgttg atttaeaaaa ggtgeaggta tgagcaggtc 
tgaagactaa eattttgtga agttgtaaaa cagaaaaect gttagaa atg tgg tgg 116 

Met Trp Trp 
-20 

ttt cag caa ggc etc agt ttc ctt cct tea gee ctt gta att tgg aca 
Phe Gin Gin Gly Leu Ser Phe Leu Pro Ser Ala Leu Val lie Trp Thr 
•15 -10 _5 



60 



164 



212 



260 



308 



tet get get ttc ata ttt tea tac att act gea gta aca etc cae cat 
Ser Ala Ala Phe He Phe Ser Tyr He Thr Ala Val Thr Leu His His 

15 10 
ata gae eeg get tta cct tat ate agt gac act ggt aca gta get eca 
He Asp Pro Ala Leu Pro Tyr He Ser Asp Thr Gly Thr Val Ala Pro 

20 25 30 

gaa aaa tgc tta ttt ggg gea atg eta aat act gcg gea gte tta tgt 
Glu Lys Cys Leu Phe Gly Ala Met Leu Asn He Ala Ala Val Leu Cys 

35 40 45 

caa aaa tagaaatcag gaagataatt caacttaaag aagtteattt catgaccaaa 364 
Gin Lys 

ctccccagaa acatgtcttt acaagcatac cccctgtact gctttctaca ccgccgaacc 424 
gcctggcaac acccctgcag tggaaaactt gatttagcta gtccccgacc gacaaatacg 484 
gtaaggcggg cccccccccc tgtgcaattg gccactacgc cttactgagc caagttgcaa 544 
cttgaaacaa aatgacacga gagcgacaca aaaaaaaaaa a 58 5 

<210> 178 
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60 



213 



261 



309 



155 

<211> 613 
<212> DMA 
<213> Homo sapiens 
<220> 

<221> sig_pepcide 
<222> 118. .171 
<223> Von Heijne matrix 

score 5.90000009536743 

seq ALALLWSLPASDL/GR 
<221> polyA^signal 
<222> 583. .588 
<221> polyA^sice 
<222> 602. .613 
<300> 
<400> 178 

ggggcgggtg gactagaagc atctgggagt agtggccagg ggccccggac gctagccacg 
gagccgccgc acagagcctg gtgcccacaa gcttccaggc cggggttgga gcccggg 117 
acg age ccc ggc age gcc tcg gcc ctt ctg tgg ccc ctg cca gcc ccc 165 
Met Ser Pro Gly Ser Ala Leu Ala Leu Leu Trp Ser Leu Pro Ala Ser 

-15 -10 »5 

gac ctg ggc egg tea gtc att get gga etc tgg cca cac act gge gtt 
Asp Leu Gly Arg Ser Val lie Ala Gly Leu Trp Pro His Thr Gly Val 

15 10 
etc ate cac ttg gaa aca age eag tct ttt ctg caa ggt cag ttg ace 
Leu lie His Leu Glu Thr Ser Gin Ser Phe Leu Gin Gly Gin Leu Thr 
15 20 25 30 

aag age ata ttt ccc etc tgt tgt aca tcg ttg ttt tgt gtt tgt gtt 
Lys Ser He Phe Pro Leu Cys Cys Thr Ser Leu Phe Cys Val Cys Val 

35 40 45 

gta aca gtg ggt gga ggg agg gtg ggg tct aca ttt gtt gca 351 
Val Thr Val Gly Gly Gly Arg Val Gly Ser Thr Phe Val Ala 

50 55 . 60 

tgagtcgatg ggtcagaact ttagtatacg catgcgtcet ctgagtgaca gggcattttg 411 
tcgaaaataa gcaccttggt aactaaacce ctetaatage tataaaggct tcagttctgt 471 
attgattaag ttactgtaaa agcttgggtt tacttttgta ggacttaatg gctaagaatt 531 
agaacatagc aagggggctc ctctgttgga gtaatgtaaa tcgtaattat aaataaacat 591 
geaaaccttt aaaaaaaaaa aa gi3 
<210> 179 
<211> 427 
<212> DNA 
<213> Homo sapiens 
<220> 

<221> sig_peptide 
<222> 128. .268 
<223> Von Heijne matrix 
score 5.5 

seq SALLFFARPCVFC/FK 
<221> polyA.signal 
<222> 410. .415 
<221> polyA_site 
<222> 424. .427 
<300> 
<400> 17.9 

agcttggatt taeactgggc aacgtggttg gaatgtatet ggcteagaac tatgatatae 60 
caaacctggc taaaaaactt gaagaaatta aaaaggactt ggatgceaag aagaaacecc 120 
ccagcgc atg aga ctg ect cca gca ctg cct tea gga tat act gat tct 169 
Met Arg Leu Pro Pro Ala Leu Pro Ser Gly Tyr Thr Asp Ser 
-45 -40 -35 

act get ctt gag gge etc gtt tac tat ctg aac caa aag ctt ttg ttt 
Thr Ala Leu Glu Gly Leu Val Tyr Tyr Leu Asn Gin Lys Leu Leu Phe 

"30 .25 -20 

tcg tct cca gee tea gca ctt etc tte ttt get aga ccc tgt gtt ttt 
Ser Ser Pro Ala Ser Ala Leu Leu E^e Phe Ala Arg Pro Cys Val Phe 



217 



265 
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313 



361 



427 
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-15 -10 -5 

tgc ttc aaa gca age aaa aCg ggg ccc caa ttt gag aac tac cca aca 
Cys Phe Lys Ala Ser Lys Met Gly Pro Gin Phe Glu Asn Tyr Pro Thr 

1 5 10 15 • 

ttt cca aca tac tea cct ctt ccc ata ate cct ttc caa ctg cat ggg 
Phe Pro Thr Tyr Ser Pro Leu Pro lie lie Pro Phe Gin Leu His Gly 

20 25 30 

agg tec taagactgga attatggtgc tagattagta aacatgactt ttaatgaaaa 417 
Arg Phe 
aaaaacaaaa 
<210> 180 
<211> 905 
<212> DMA 

<213> Homo sapiens 
<220> 

<221> sig_peptide 
<222> 149. .457 
<223> Von Heijne matrix 

score 4.90000009536743 

seq FLLAQTTLRNVLG/TQ 
<221> polyA^site 
<222> 893. .912 
<300> 
<400> 180 

gctgcctgtt cttcacactt agctccaaac ccatgaaaaa ttgccaagta taaaagcttc wv 
tcaagaatga gatggattct agggtgcctt cacctgagaa gcaagataaa gagaatttcg 120 
tgggtgtcaa caataaacgg cttggtgt atg tgg ctg gat cct gtt ttc cct 172 

Met Trp Leu Asp Pro Val Phe Pro 
-100 

etc ttt cct gtt ggt gat cat tac ctt ccc cat etc cat atg gat gtg 
Leu Phe Pro Val Gly Asp His Tyr Leu Pro His Leu His Met Asp Val 

-90 -85 -80 

ctt gaa ggt ttg ate ctg gtc ctg cca tgc ata gat gtg ttt gtc aaa 
Leu Glu Gly Leu He Leu Val Leu Pro Cys He Asp Val Phe Val Lys 

-75 -70 -65 

gtt gae etc ega aca gtt act tgc aac att cct cca caa gag ate etc 
Val Asp Leu Arg Thr Val Thr Cys Asn He Pro Pro Gin Glu He Leu 

-60 -55 -50 

ace aga gae tee gta act act eag gta gat gga gtt gtc tat tac aga 
Thr Arg Asp Ser Val Thr Thr Gin Val Asp Gly Val Val Tyr Tyr Arg 

-45 -40 -35 

ate tat agt get gtc tea gca gtg get aat gtc aac gat gtc cat caa 
He Tyr Ser Ala Val Ser Ala Val Ala Asn Val Asn Asp Val His Gin 

-30 -25 -20 

gca aca ttt ctg ctg get caa acc act ctg aga aat gtc tta ggg aca 
Ala Thr Phe Leu Leu Ala Gin Thr Thr Leu Arg Asn Val Leu Gly Thr 
-15 -10 _5 ^ 

cag acc ttg tec eag ate tta get gga ega gaa gag ate gee cat age 
Gin Thr Leu Ser Gin He Leu Ala Gly Arg Glu Glu He Ala His Ser 

5 10 15 

ate cag act tea ctt gat gat gee acc gaa ctg tgg ggg ate egg gtg 
He Gin Thr Leu Leu Asp Asp Ala Thr Glu Leu Trp Gly He Arg Val 

20 25 30 

gee ega gtg gaa ate aaa gat gtt egg att ccc gtg cag ttg eag aga 
Ala Arg Val Glu He Lys Asp Val Arg He Pro Val Gin Leu Gin Arc 

35 40 45 

tec atg gca gee gag get gag gee acc egg gaa gcg aga gee aag gtc 652 
Ser Met Ala Ala Glu Ala Glu Ala Thr Arg Glu Ala Arg Ala Lys Val 
50 .55 60 65 

ctt gca get gaa gga gaa atg aat get tec aaa tec ctg aag tea gee 
Leu Ala Ala Glu Gly Glu Met Asn Ala Ser Lys Ser Leu Lys Ser Ala 

70 75 80 

tec atg gtg ctg get gag tet ccc ata get etc cag ctg cgc tac ctg 



60 



220 
268 
316 
364 
412 
460 
508 
556 
604 



700 
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Ser Met Val Leu 'Ala Glu Set Pro lie Ala Leu Gin Leu Arg Tyr Leu 

85 90 95 

cag acc ttg age acg gCa gcc acc gag aag aat tct acg att gcg ttt 796 
Gin Thr Leu Ser Thr Val Ala Thr Glu Lys Asn Ser Thr He Val Phe 

100 105 
cct ctg ccc atg aat ata eta gag ggc act ggt ggc gte age tat gat 844 
Pro Leu Pro Met Asn He Leu Glu Gly lie Gly Gly Val Ser Tyr Aso 

115 120 125 

aac eac aag aag etc eca aat aaa gee tgaggtccte ctgeggtagt 891 
Asn His Lys Lys Leu Pro Asn Lys Ala 
130 135 

eaaaaaaaaa aaaa oqc 
<210> 181 
<211> 307 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -13. .-1 
<300> 
<400> 181 

Met Leu Ala Val Ser Leu Thr Val Pro Leu Leu Gly Ala Met Met Leu 

-10 -5 1 

Leu Glu Ser Pro He Asp Pro Gin Pro Leu Ser Phe Lys Glu Pro Pro 

5 10 15 

Leu Leu Leu Gly Val Leu His Pro Asn Thr Lys Leu Arg Gin Ala Glu 
20 25 30 35 

Arg Leu Phe Glu Asn Gin Leu Val Gly Pro Glu Ser lie Ala His He 

40 45 50 

Gly Asp Val Met Phe Thr Gly Thr Ala Asp Gly Arg Val Val Lys Leu 

55 60 65 

Glu Asn Gly Glu He Glu Thr He Ala Arg Phe Gly Ser Gly Pro Cvs 

70 75 80 

Lys Thr Arg Gly Asp Glu Pro Val Cys Gly Arg Pro Leu Gly He Arg 

85 90 95 

Ala Gly Pro Asn Gly Thr Leu Phe Val Ala Asp Ala Tyr Lys Gly Leu 
100 105 no 115 

Phe Glu Val Asn Pro Trp Lys Arg Glu Val Lys Leu Leu Leu Ser Ser 

120 125 130 

Glu Thr Pro He Glu Gly Lys Asn Met Ser Phe Val Asn Asp Leu Thr 

135 140 145 

Val Thr Gin Asp Gly Arg Lys He Tyr Phe Thr Asp Ser Ser Ser Lys 

150 155 160 

Trp Gin Arg Arg Asp Tyr Leu Leu Leu Val Met Glu Gly Thr Asp Asp 

165 170 175 

Gly Arg Leu Leu Glu Tyr Asp Thr Val Thr Arg Glu Val Lys Val Leu 
180 185 190 195 

Leu Asp Gin Leu Arg Phe Pro Asn Gly Val Gin Leu Ser Pro Ala Glu 

200 205 210 

Asp Phe Val Leu Val Ala Glu Thr Thr Met Ala Arg He Arg Arg Val 

215 220 225 

Tyr Val Ser Gly Leu Met Lys Gly Gly Ala Asp Leu Phe Val Glu Asn 

230 235 240 

Met Pro Gly Phe Pro Asp Asn He Arg Pro Ser Ser Ser Gly Gly Tyr 

245 250 255 

Trp Val Gly Met Ser Thr He Arg Pro Asn Pro Gly Phe Ser Met Leu 
260 265 270 275 

Asp Phe Leu Ser Glu Arg Pro Trp He Lys Arg Met He Phe Lys Val 
280 285 290 

Lys Lys Lys 
<210> 182 
<211> 59 
<212> PRT 
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15S 

<213> Homo sapiens 

<220> 

<300> 

<400> 182 

Mec Met Tyr Val Ser lie Glu Met Ser Gly Pro Thr lie Ser His Leu 

15 10 15 

Phe Asp Tyr Val Val Cys Tyr lie Tyr Gly Leu Lys Ser Phe Ser Leu 

20 25 30 

Lys Gin Leu Lys Lys Lys Ser Trp Ser Lys Tyr Leu Phe Glu Ser Cys 

35 40 45 

Cys Tyr Arg Ser Leu Tyr Val Cys Val Phe He 

50 55 
<210> 183 
<211> 97 
<212> PRT 
<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -28. ,-1 
<300> 
<400> 183 

Met Ser Pro Ala Phe Arg Ala Mec Asp Val Glu Pro Arg Ala Lys Gly 

-25 -20 -15 

Val Leu Leu Glu Pro Phe Val His Gin Val Gly Gly His Ser Cys Val 

-10 -5 1 

Leu Arg Phe Asn Glu Thr Thr Leu Cys Lys Pro Leu Val Pro Arg Glu 
5 10 15 20 

His Gin Phe Tyr Glu Thr Leu Pro Ala Glu Met Arg Lys Phe Ser Pro 

25 30 35 

Gin Tyr Lys Gly Gin Ser Gin Arg Pro Leu Val Ser Trp Pro Ser Leu 

40 45 50 

Pro His Phe Phe Pro Trp Ser Phe Pro Leu Trp Pro Gin Gly Ser Val 
55 60 65 

Ala 

<210> 184 

<211> 52 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -32. ,-1 
<300> 
<400> 184 

Met Leu Gly Thr Thr Gly Leu Gly Thr Gin Gly Pro Ser Gin Gin Ala 

-30 -25 -20 

Leu Gly Phe Phe Ser Phe Met Leu Leu Gly Met Gly Gly Cys Leu Pro 

-15 -10 -5 

Gly Phe Leu Leu Gin Pro Pro Asn Arg Ser Pro Thr Leu Pro Ala Ser 
^5 10 15 

Thr Phe Ala His 
20 

<210> 185 

<211> 124 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -97. .-1 
<300> 
<400> 185 

Met Ala Asp Asp Leu Lys Arg Phe Leu Tyr Lys Lys Leu Pro Ser Val 

-95 -90 -85 

Glu Gly Leu His Ala He Val Val Ser Asp Arg Asp Gly Val Pro Val 
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159 

-80 -75 -70 

Val Lys Val Ala Asn Asp Asn Ala Pro Glu His Ala Leu Arg Pro Gly 
-65 -60 -55 

Phe Leu Ser Thr Phe Ala Leu Ala Thr Asp Gin Gly Ser Lys Leu Gly 

-45 -40 -35 

Leu Ser Lys Asn Lys Ser He He Cys Tyr Tyr Asn Thr Tyr Gin Val 

-30 -25 -20 

Val Gin Phe Asn Arg Leu Pro Leu Val Val Ser Phe lie Ala Ser Ser 

-15 -10 .5 

Ser Ala Asn Thr Gly Leu He Val Ser Leu Glu Lys Glu Leu Ala Pro 

15 10 15 

Leu Phe Glu Glu Leu Arg Gin Val Val Glu Val Ser 
20 25 

<210> 186 

<211> 230 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -24. .-1 
<300> 
<400> 186 

Met Ala Ser Leu Gly Leu Gin Leu Val Gly Tyr He Leu Gly Leu Leu 

-20 -15 .10 

Gly Leu Leu Gly Thr Leu Val Ala Mec Leu Leu Pro Ser Trp Lys Thr 

-5 1 5 

Ser Ser Tyr Val Gly Ala Ser He Val Thr Ala Val Gly Phe Ser Lys 

10 15 20 

Gly Leu Trp Met Glu Cys Ala Thr His Ser Thr Gly He Thr Gin Cvs 
25 30 35 40 

Asp He Tyr Ser Thr Leu Leu Gly Leu Pro Ala Asp He Gin Ala Ala 

45 50 55 

Gin Ala Met Met Val Thr Ser Ser Ala He Ser Ser Leu Ala Cys He 

60 65 70 

He Ser Val Val Gly Met Arg Cys Thr Val Phe Cys Gin Glu Ser Arg 

75 80 85 

Ala Lys Asp Arg Val Ala Val Ala Gly Gly Val Phe Phe He Leu Gly 

90 95 100 

Gly Leu Leu Gly Phe He Pro Val Ala Trp Asn Leu His Gly He Leu 
105 no 115 120 

Arg Asp Phe Tyr Ser Pro Leu Val Pro Asp Ser Met Lys Phe Glu He 

125 130 135 

Gly Glu Ala Leu Tyr Leu Gly He He Ser Ser Leu Phe Ser Leu He 

140 145 150 

Ala Gly He He Leu Cys Phe Ser Cys Ser Ser Gin Arg Asn Arg Ser 

155 160 165 

Asn Tyr Tyr Asp Ala Tyr Gin Ala Gin Pro Leu Ala Thr Arg Ser Ser 

170 175 180 

Pro Arg Pro Gly Gin Pro Pro Lys Val Lys Ser Glu Phe Asn Ser Tyr 
^25 190 195 200 

Ser Leu Thr Gly Tyr Val 
205 

<210> 187 
<211> 72 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -32. .-1 
<300> 
<400> 187 

Met Phe Ala Leu Ala Val Met Arg Ala Phe Arg Lys Asn Lys Thr Leu 
"30 -25 -20 
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160 

Gly Tyr Gly Val Pro Met Leu Leu Leu He Ala Gly Gly Ser Phe Gly 

-15 -10 .5 

Leu Arg Glu Phe Ser Gin He Arg Tyr Asp Ala Val Lys Ser Lys Met 
15 10 15 

Asp Pro Glu Leu Glu Lys Lys Pro Lys Glu Asn Lys He Ser Leu Glu 

20 25 30 

Ser Glu Tyr Glu Gly Ser lie Cys 

35 40 
<210> 188 
<211> 88 
'«:212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -33. .-1 
<300> 
<400> 188 

Met Ser Gin Thr Ala Trp Leu Ser Leu Leu Ser Ser Ser Pro Phe Gly 

-30 -25 .20 

Pro Phe Ser Ala Leu Thr Phe Leu Phe Leu His Leu Pro Pro Ser Thr 

-15 -10 .5 

Ser Leu Phe He Asn Leu Ala Arg Gly Gin He Lys Gly Pro Leu Gly 

15 10 15 

Leu He Leu Leu Leu Ser Phe Cys Gly Gly Tyr Thr Lys Cys Asp Phe 

20 25 30 

Ala Leu Ser Tyr Leu Glu He Pro Asn Arg He Glu Phe Ser He Met 

35 40 45 

Asp Pro Lys Arg Lys Thr Lys Cys 

50 55 
<210> 189 
<211> 106 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -32. .-1 
<300> 
<400> 189 

Met Phe Ala Pro Ala Val Thr Arg Ala Phe Arg Lys Asn Lys Thr Leu 

"30 -25 _20 

Gly Tyr Gly Val Pro Met Leu Leu Leu He Val Gly Gly Ser Phe Glv 
^ -15 -10 .5 ^ 

Leu Arg Glu Phe Ser Gin He Arg Tyr Asp Ala Val Lys Ser Lys Met 
1 .5 10 15 

Asp Pro Glu Leu Glu Lys Lys Leu Lys Glu Asn Lys He Ser Leu Glu 

20 25 30 

Ser Glu Tyr Glu Lys He Lys Asp Ser Lys Phe Asp Asp Trp Lys Asn 

35 40 . 45 

He Arg Gly Pro Arg Pro Trp Glu Asp Pro Asp Leu Leu Gin Gly Arg 

50 55 60 

Asn Pro Glu Ser Leu Lys Thr Lys Thr Thr 
65 70 
<210> 190 
<211> 267 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -21. .-1 
<300> 
<400> 190 

Met Trp Trp Phe Gin Gin Gly Leu Ser Phe Leu Pro Ser Ala Leu Val 
-20 -15 _io 
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lie Trp Thr Ser Ala Ala Phe He Phe Ser Tyr He Thr Ala Val Thr 

^ 5 10 

Leu His His He Asp Pro Ala Leu Pro Tyr He Ser Asp Thr Gly Thr 

15 20 25 

Val Ala Pro Glu Lys Cys Leu Phe Gly Ala Met Leu Asn He Ala Ala 

30 35 40 

Val Leu Cys He Ala Thr He Tyr Val Arg Tyr Lys Gin Val His Ala 

45 50 55 

Leu Ser Pro Glu Glu Asn Val He He Lys Leu Asn Lys Ala Gly Leu 
60 65 70 75 

Val Leu Gly He Leu Ser Cys Lou Gly Leu Ser He Val Ala Asn Phe 

80 85 90 

Gin Lys Thr Thr Leu Phe Ala Ala His Val Ser Gly Ala Val Leu Thr 

95 100 105 

Phe Gly Met Gly Ser Leu Tyr Met Phe Val Gin Thr He Leu Ser Tyr 

110 115 120 

Gin Met Gin Pro Lys He His Gly Lys Gin Val Phe Trp He Arg Leu 

125 130 135 

Leu Leu Val He Trp Cys Gly Val Ser Ala Leu Ser Met Leu Thr Cys 
140 145 150 155 

Ser Ser Val Leu His Ser Gly Asn Phe Gly Thr Asp Leu Glu Gin Lys 

160 165 170 

Leu His Trp Asn Pro Glu Asp Lys Gly Tyr Ala Leu His Met He Thr 

175 180 185 

Thr Ala Ala Glu Trp Ser Met Ser Phe Ser Phe Phe Gly Phe Phe Leu 

150 195 200 

Thr Tyr He Arg Asp Phe Gin Lys He Ser Leu Arg Val Glu Ala Asn 

205 210 215 

Leu His Gly Leu Thr Leu Tyr Asp Thr Ala Pro Cys Pro He Asn Asn 
220 225 230 235 

Glu Arg Thr Arg Leu Leu Ser Arg Asp He Arg 
240 245 

<210> 191 
<211> 108 
<212> PRT 

<213> Homo sapiens 

<220> 

<300> 

<400> 191 

Met Gly Cys Val Phe Gin Ser Thr Glu Asp Lys Cys He Phe Lys He 

1 5 10 15 

Asp Trp Thr Leu Ser Pro Gly Glu His Ala Lys Asp Glu Tyr Val Leu 

" 30 
Tyr Tyr Tyr Ser Asn Leu Ser Val Pro He Gly Arg Phe Gin Asn Arg 

35 40 45 

Val His Leu Met Gly Asp lie Leu Cys Asn Asp Gly Ser Leu Leu Leu 

50 55 60 

Gin Asp Val Gin Glu Ala Asp Gin Gly Thr Tyr He Cys Glu He Arg 
r 75 80 

Leu Lys Gly Glu Ser Gin Val Phe Lys Lys Ala Val Val Leu His Val 

85 90 95 

Leu Pro Glu Glu Pro Lys Gly Thr Gin Met Leu Thr 
100 105 

<210> 192 

<211> 69 

•<:212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
«:222> -46. . -1 
<300> 
<400> 192 

Met Ser Val Phe Trp Gly Phe Val Gly Phe Leu Val Pro Trp Phe He 
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-45 "40 .35 

Pro Lys Gly Pro Asn Arg Gly Val lie He Thr Met Leu Val Thr Cvs 
-30 -25 -20 .15 

Ser Val Cys Cys Tyr Leu Phe Trp Leu He Ala lie Leu Ala Gin Leu 

-10 -5 1 

Asn Pro Leu Phe Gly Pro Gin Leu Lys Asn Glu Thr He Trp Tyr Leu 

5 10 15 

Lys Tyr His Trp Pro 
20 

<210> 193 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -28. .-1 
<300> 
<400> 193 

Met Trp Arg Leu Leu Ala Arg Ala Ser Ala Pro Leu Leu Arg Val Pro 

"25 -20 »i5 

Leu Ser Asp Ser Trp Ala Leu Leu Pro Ala Ser Ala Gly Val Lys Thr 

-10 -5 1 

Leu Leu Pro Val Pro Ser Phe Glu Asp Val Ser He Pro Glu Lys Pro 
5 10 15 20 

Lys Leu Arg Phe He Glu Arg Ala Pro Leu Val Pro Lys Val Arg Arg 

25 30 35 

Glu Pro Lys Asn Leu Ser Asp He Arg Gly Pro Ser Thr Glu Ala Thr 

40 45 50 

Glu Phe Thr Glu Gly Asn Phe Ala He Leu Ala Leu Gly Gly Gly Tyr 

55 60 65 

Leu His Trp Gly His Phe Glu Met Met Arg Leu Thr He Asn Arg Ser 

70 75 80 

Met Asp Pro Lys Asn Met Phe Ala He Trp Arg Val Pro Ala Pro Phe 
35 90 95 100 

Lys Pro He Thr Arg Lys Ser Val Gly His Arg Met Gly Gly Gly Lys 

105 no 115 

Gly Ala He Asp His Tyr. Val Thr Pro Val Lys Ala Gly Arg Leu Val 

120 125 130 

Val Glu Met Gly Gly Arg Cys Glu Phe Glu Glu Val Gin Gly Phe Leu 

135 140 145 

Asp Gin Val Ala His Lys Leu Pro Phe Ala Ala Lys Ala Val Ser Arg 

150 155 160 

Gly Thr Leu Glu Lys Met Arg Lys Asp Gin Glu Glu Arg Glu Arg Asn 
165 170 175 180 

Asn Gin Asn Pro Trp Thr Phe Glu Arg He Ala Thr Ala Asn Met Leu 

185 190 195 

Gly He Arg Lys Val Leu Ser Pro Tyr Asp Leu Thr His Lys Gly Lys 

200 205 210 

Tyr Trp Gly Lys Phe Tyr Met Pro Lys Arg Val 

215 220 
<210> 194 
<211> 99 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -48. .-1 
<300> 
<400> 194 

Met Asp Asn Val Gin Pro Lys He Lys His Arg Pro Phe Cys Phe Ser 

-45 -40 -35 

Val Lys Gly His Val Lys Met Leu Arg Leu Asp He He Asn Ser Leu 
-30 -25 .20 
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Val Thr Thr Val Phe Met Leu lie Val Ser Val Leu Ala Leu lie Pro 

-15 -10 -5 

Glu Thr Thr Thr Leu Thr Val Gly Gly Gly Val Phe Ala Leu Val Thr 
15 10 15 

Ala Val Cys Cys Leu Ala Asp Gly Ala Leu lie Tyr Arg Lys Leu Leu 

20 25 30 

Phe Asn Pro Ser Gly Pro Tyr Gin Lys Lys Pro Val His Glu Lys Lys 

35 40 45 

Glu Val Leu 

50 

<210> 195 

<211> 81 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -31. . -1 
<300> 
<400> 195 

Met Ser Asn Thr His Thr Val Leu Val Ser Leu Pro His Pro His Pro 

-30 -25 .20 

Ala Leu Thr Cys Cys His Leu Gly Leu Pro His Pro Val Arg Ala Pro 
-15 -10 -5 ^ 

Arg Pro Leu Pro Arg Val Glu Pro Trp Asp Pro Arg Trp Gin Asp Ser 

5 10 15 

Glu Leu Arg Tyr Pro Gin Ala Met Asn Ser Phe Leu Asn Glu Arg Ser 

20 25 30 

Ser Pro Cys Arg Thr Leu Arg Gin Glu Ala Ser Ala Asp Arg Cys Asp 

35 40 45 

Leu 
50 

<210> 196 

<211> 150 

<212> PRT 

<213> Homo sapiens 

<220> 

<300> 

<400> 196 

Met Lys Val His Met His Thr Lys Phe Cys Leu lie Cys Leu Leu Thr 

Is 10 15 

Phe He Phe His His Cys Asn His Cys His Glu Glu His Asp His Gly 

20 25 30 

Pro Glu Ala Leu His Arg Gin His Arg Gly Met Thr Glu Leu Glu Pro 

35 40 45 

Ser Lys Phe Ser Lys Gin Ala Ala Glu Asn Glu Lys Lys Tyr Tyr He 

50 55 60 

Glu Lys Leu Phe Glu Arg Tyr Gly Glu Asn Gly Arg Leu Ser Phe Phe 

" ''O 75 80 

Gly Leu Glu Lys Leu Leu Thr Asn Leu Gly Leu Gly Glu Arg Lys Val 

85 90 95 

Val Glu He Asn His Glu Asp Leu Gly His Asp His Val Ser His Leu 

100 105 110 

Gly He Leu Ala Val Gin Glu Gly Lys His Phe His Ser His Asn His 

115 120 125 

Gin His Ser His Asn His Leu Asn Ser Glu Asn Gin Thr Val Thr Ser 

130 135 140 

Val Ser Thr Lys Lys Lys 
145 150 
<210> 197 
<211> 273 
<212> PRT 
<213> Homo sapiens 
<220> 



wo 99/25825 PCT/IB98/01862 

164 

<221> SIGNAL 
<222> -45 . . -1 
<300> 
<400> 197 

Met Asn Trp Ser lie Phe Glu Gly Leu Leu Ser Gly Val Asn Lys Tyr 
-^5 .40 .35 -30 

Ser Thr Ala Phe Gly Arg He Trp Leu Ser Leu Val Phe He Phe Arg 

-25 -20 -15 

Val Leu Val Tyr Leu Val Thr Ala Glu Arg Val Trp Ser Asp Asp His 

-10 -5 1 

Lys Asp Phe Asp Cys Asn Thr Arg Gin Pro Gly Cys Ser Asn Val Cys 

5 10 15 

Phe Asp Glu Phe Phe Pro Val Ser His Val Arg Leu Trp Ala Leu Gin 
20 25 30 35 

Leu He Leu Val Thr Cys Pro Ser Leu Leu Val Val Mec His Val Ala 

40 45 50 

Tyr Arg Glu Val Gin Glu Lys Arg His Arg Glu Ala His Gly Glu Asn 

55 60 65 

Ser Gly Arg Leu Tyr Leu Asn Pro Gly Lys Lys Arg Gly Gly Leu Tro 

70 75 80 

Trp Thr Tyr Val Cys Ser Leu Val Phe Lys Ala Ser Val Asp He Ala 

85 90 95 

Phe Leu Tyr Val Phe His Ser Phe Tyr Pro Lys Tyr He Leu Pro Pro 
100 105 no 115 

Val Val Lys Cys His Ala Asp Pro Cys Pro Asn He Val Asp Cys Phe 

120 125 130 

He Ser Lys Pro Ser Glu Lys Asn He Phe Thr Leu Phe Mec Val Ala 

135 140 145 

Thr Ala Ala He Cys He Leu Leu Asn Leu Val Glu Leu He Tyr Leu 

150 155 160 

Val Ser Lys Arg Cys His Glu Cys Leu Ala Ala Arg Lys Ala Gin Ala 

165 170 175 

Mec Cys Thr Gly His His Pro His Asp Thr Thr Ser Ser Cys Lys Gin 
160 185 190 195 

Asp Asp Leu Leu Ser Gly Asp Leu He Phe Leu Gly Ser Asp Ser His 

200 205 210 

Pro Pro Leu Leu Pro Asp Arg Pro Arg Asp His Val Lys Lys Thr He 
215 220 225 

Leu 

<210> 198 
<211> 413 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -37. .-1 
<300> 
<400> 198 

Mec Ala Ser Lys He Leu Leu Asn Val Gin Glu Glu Val Thr Cys Pro 

-35 -30 .25 

He Cys Leu Glu Leu Leu Thr Glu Pro Leu Ser Leu Asp Cys Gly -His 

-20 -15 .10 

Ser Leu Cys Arg Ala Cys He Thr Val Ser Asn Lys Glu Ala Val Thr 
"5 1.5 10 

Ser Met Gly Gly Lys Ser Ser Cys Pro Val Cys Gly He Ser Tyr Ser 

15 20 25 

Phe Glu His Leu Gin Ala Asn Gin His Leu Ala Asn He Val Glu Arg 

30 , 35 40 

Leu Lys Glu Val Lys Leu Ser Pro Asp Asn Gly Lys Lys Arg Asp Leu 

45 50 55 

Cys Asp His His Gly Glu Lys Leu Leu Leu Phe Cys Lys Glu Asp Arg 
60 65 70 75 

Lys Val He Cys Trp Leu Cys Glu Arg Ser Gin Glu His Arg Gly His 
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80 85 90 

His Thr Val Leu Thr Glu Glu Val Phe Lys Glu Cys Gin Glu Lys Leu 

95 100 105 

Gin Ala Val Leu Lys Arg Leu Lys Lys Glu Glu Glu Glu Ala Glu Lys 

110 115 120 

Leu Glu Ala Asp lie Arg Glu Glu Lys Thr Ser Trp Lys Tyr Gin Val 

125 130 135 

Gin Thr Glu Arg Gin Arg lie Gin Thr Glu Phe Asp Gin Leu Arg Ser 
140 145 150 155 

lie Leu Asn Asn Glu Glu Gin Arg Glu Leu Gin Arg Leu Glu Glu Glu 

160 165 170 

Glu Lys Lys Thr Leu Asp Lys Phe Ala Glu Ala Glu Asp Glu Leu Val 

175 180 185 

Gin Gin Lys Gin Leu Val Arg Glu Leu lie Ser Asp Val Glu Cys Arg 

190 195 200 

Ser Gin Trp Ser Thr Met Glu Leu Leu Gin Asp Mec Ser Gly He Mec 

205 210 215 

Lys Trp Ser Glu He Trp Arg Leu Lys Lys Pro Lys Mec Val Ser Lys 
220 225 230 235 

Lys Leu Lys Thr Val Phe His Ala Pro Asp Leu Ser Arg Met Leu Gin 

240 245 250 

Met Phe Arg Glu Leu Thr Ala Val Arg Cys Tyr Trp Val Asp Val Thr 

255 260 265 

Leu Asn Ser Val Asn Leu Asn Leu Asn Leu Val Leu Ser Glu Asp Gin 

270 275 280 

Arg Gin Val He Ser Val Pro He Trp Pro Phe Gin Cys Tyr Asn Tyr 

285 290 295 

Gly Val Leu Gly Ser Gin Tyr Phe Ser Ser Gly Lys His Tyr Trp Glu 
300 305 310 315 

Val Asp Val Ser Lys Lys Thr Ala Trp He Leu Gly Val Tyr Cys Arg 

320 325 330 

Thr Tyr Ser Arg His Mec Lys Tyr Val Val Arg Arg Cys Ala Asn Arg 

335 340 345 

Gin Asn Leu Tyr Thr Lys Tyr Arg Pro Leu Phe Gly Tyr Trp Val He 

350 355 360 

Gly Leu Gin Asn Lys Cys Lys Tyr Gly Ala Lys Lys Lys 

365 370 375 

<210> 199 
<211> 393 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -19. .-1 
<300> 
<400> 199 

Met Arg Thr Leu Phe Asn Leu Leu Trp Leu Ala Leu Ala Cys Ser Pro 

-15 -10 -5 

Val His Thr Thr Leu Ser Lys Ser Asp Ala Lys Lys Ala Ala Ser Lys 

1 5 10 

Thr Leu Leu Glu Lys Ser Gin Phe Ser Asp Lys Pro Val Gin Asp Arg 

15 20 25 

Gly Leu Val Val Thr Asp Leu Lys Ala Glu Ser Val Val Leu Glu His 
30 35 . 40 45 

Arg Ser Tyr Cys Ser Ala Lys Ala Arg Asp Arg His Phe Ala Gly Asp 

50 55 60 

Val Leu Gly Tyr Val Thr Pro Trp Asn Ser His Gly Tyr Asp Val Thr 

65 70 75 

Lys Val Phe Gly Ser Lys Phe Thr Gin He Ser Pro Val Trp Leu Gin 

80 85 90 

Leu Lys Arg Arg Gly Arg Glu Met Phe Glu Val Thr Gly Leu His Asp 

95 100 105 

Val Asp Gin Gly Trp Met Arg Ala Val Arg Lys His Ala Lys Gly Leu 
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110 lis 120 125 

His He Val Pro Arg Leu Leu Phe Glu Asp Trp Thr Tyr Asp Asp Phe 

130 135 
Arg Asn Val Leu Asp Ser Glu Asp Glu He Glu Glu Leu Ser Lys Thr 

145 150 155 

Val Val Gin Val Ala Lys Asn Gin His Phe Asp Gly Phe Val Val Glu 

160 165 170 

Val Trp Asn Gin Leu Leu Ser Gin Lys Arg Vol Gly Leu lie His Met 

175 180 185 

Leu Thr His Leu Ala Glu Ala Leu His Gin Ala Arg Leu Leu Ala Leu 
190 195 200 205 

Leu Val He Pro Pro Ala lie Thr Pro Gly Thr Aop Gin Leu Gly Met 

210 215 220 

Phe Thr His Lys Glu Phe Glu Gin Leu Ala Pro Val Leu Asp Gly Phe 

225 230 235 

Ser Leu Met Thr Tyr Asp Tyr Ser Thr Ala His Gin Pro Gly Pro Asn 

240 245 250 

Ala Pro Leu Ser Trp Val Arg Ala Cys Val Gin Val Leu Asp Pro Lvs 

255 260 265 

Ser Lys Trp Arg Ser Lys He Leu Leu Gly Leu Asn Phe Tyr Gly Met 
270 275 280 285 

Asp Tyr Ala Thr Ser Lys Asp Ala Arg Glu Pro Val Val Gly Ala Arg 

290 295 300 

Tyr He Gin Thr Leu Lys Asp His Arg Pro Arg Mec Val Trp Asp Ser 

305 310 315 

Gin Ala Ser Glu His Phe Phe Glu Tyr Lys Lys Ser Arg Ser Gly Arg 

320 325 330 

His Val Val Phe Tyr Pro Thr Leu Lys Ser Leu Gin Val Arg Leu Glu 

335 340 345 

Leu Ala Arg Glu Leu Gly Val Gly Val Ser He Trp Glu Leu Gly Gin 
350 355 360 365 

Gly Leu Asp Tyr Phe Tyr Asp Leu Leu 
370 

<210> 200 
<211> 381 
<212> PRT 

•<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -13 . . -1 
<300> 
<400> 200 

Met Leu Leu Ser He Gly Met Leu Met Leu Ser Ala Thr Gin Val Tyr 

-10 -5 1 

Thr Val Leu Thr Val Gin Leu Phe Ala Phe Leu Asn Pro Leu Pro Val 

5 10 15 

Glu Ala Asp He Leu Ala Tyr Asn Phe Glu Asn Ala Ser Gin Thr Phe 
20 25 30 35 

Asp Asp Leu Pro Ala Arg Phe Gly Tyr Arg Leu Pro Ala Glu Gly Leu 

40 45 50 

Lys Gly Phe Leu He Asn Ser Lys Pro Glu Asn Ala Cys Glu Pro He 

55 60 65 

Val Pro Pro Pro Val Lys Asp Asn Ser Ser Gly Thr Phe He Val Leu 

■'O 75 80 

He Arg Arg Leu Asp Cys Asn Phe Asp He Lys Val Leu Asn Ala Gin 

85 90 95 

Arg Ala Gly Tyr Lys Ala Ala He Val His Asn Val Asp Ser Asp Asp 
100 105 110 115 

Leu He Ser Mec Gly Ser Asn Asp He Glu Val Leu Lys Lys He Asp 

120 125 130 

He Pro ser Val Phe He Gly Glu Ser Ser Ala Ser Ser Leu Lys Asp 

135 140 145 

Glu Phe Thr Tyr Glu Lys Gly Gly His Leu He Leu Val Pro Glu Phe 
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150 155 160 

Ser Leu Pro Leu Glu Tyr Tyr Leu lie Pro Phe Leu lie lie Val Gly 

165 170 175 

He Cys Leu He Leu He Val He Phe Met He Thr Lys Phe Val Gin 
180 185 190 195 

Asp Arg His Arg Ala Arg Arg Asn Arg Leu Arg Lys Asp Gin Leu Lys 

200 205 210 

Lys Leu Pro Val His Lys Phe Lys Lys Gly Asp Glu Tyr Asp Val Cys 

215 220 225 

Ala He Cys Leu Asp Glu Tyr Glu Asp Gly Asp Lys Leu Arg He Leu 

230 235 240 

Pro Cys Ser His Ala Tyr His Cys Lys Cys Val Asp Pro Trp Leu Thr 

245 250 255 

Lys Thr Lys Lys Thr Cys Pro Val Cys Arg Gin Lys Val Val Pro Ser 
260 265 270 275 

Gin Gly Asp Ser Asp Ser Asp Thr Asp Ser Ser Gin Glu Glu Asn Glu 

280 285 290 

Val Thr Glu His Thr Pro Leu Leu Arg Pro Leu Ala Ser Val Ser Ala 

295 300 305 

Gin Ser Phe Gly Ala Leu Ser Glu Ser Arg Ser His Gin Asn Met Thr 

310 315 . 320 

Glu Ser Ser Asp Tyr Glu Glu Asp Asp Asn Glu Asp Thr Asp Ser Ser 

325 330 335 

Asp Ala Glu Asn Glu He Asn Glu His Asp Val Val Val Gin Leu Gin 
340 345 350 355 

Pro Asn Gly Glu Arg Asp Tyr Asn He Ala Asn Thr Val 
360 365 

<210> 201 

<211> 291 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -42. .-1 
<300> 
<400> 201 

Met Asp Ser Arg Val Ser Ser Pro Glu Lys Gin Asp Lys Glu Asn Phe 

-40 -35 .30 

Val Gly Val Asn Asn Lys Arg Leu Gly Val Cys Gly Trp He Leu Phe 

-25 -20 _i5 

Ser Leu Ser Phe Leu Leu Val He He Thr Phe Pro He Ser He Trp 
-10 -5 1 5 

Met Cys Leu Lys He He Arg Glu Tyr Glu Arg Ala Val Val Phe Arg 

10 15 20 

Leu Gly Arg He Gin Ala Asp Lys Ala Lys Gly Pro Gly Leu He Leu 

25 30 35 

Val Leu Pro Cys He Asp Val Phe Val Lys Val Asp Leu Arg Thr Val 

40 45 50 

Thr Cys Asn He Pro Pro Gin Glu He Leu Thr Arg Asp Ser Val Thr 
55 60 65 70 

Thr Gin Val Asp Gly Val Val Tyr Tyr Arg He Tyr Ser Ala Val Ser 

75 80 85 

Ala Val Ala Asn Val Asn Asp Val His Gin Ala Thr Phe Leu Leu Ala 

90 95 100 

Gin Thr Thr Leu Arg Asn Val Leu Gly Thr Gin Thr Leu Ser Gin He 

105 110 115 

Leu Ala Gly Arg Glu Glu He Ala His Ser He Gin Thr Leu Leu Asp 

120 125 130 

Asp Ala Thr Glu Leu Trp Gly He Arg Val Ala Arg Val Glu He Lys 
135 140 145 150 

Asp Val Arg He Pro Val Gin Leu Gin Arg Ser Met Ala Ala Glu Ala 

155 160 165 

Glu Ala Thr Arg Glu Ala Arg Ala Lys Val Leu Ala Ala Glu Gly Glu 
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170 175 180 

Met Ser Ala Ser Lys Ser Leu Lys Ser Ala Ser Met Val Leu Ala Glu 

185 190 195 

Ser Pro He Ala Leu Gin Leu Arg Tyr Leu Gin Thr Leu Ser Thr Val 

200 205 210 

Ala Thr Glu Lys Asn Ser Thr He Val Phe Pro Leu Pro Met Asn He 
215 220 225 230 

Leu Glu Gly lie Gly Gly Val Ser Tyr Asp Asn His Lys Lys Leu Pro 
235 240 245 

Asn Lys Ala 

<210> 202 

<211> 92 

<212> PRT 

<213> Homo sapiens 

<220> 

<300> 

<400> 202 

, Met Pro Pro Arg Asn Leu Leu Glu Leu Leu He Asn He Lys Ala Gly 
1 5 10 15 

Thr Tyr Leu Pro Gin Ser Tyr Leu He His Glu His Met Val He Thr 

20 25 30 

Asp Arg He Glu Asn He Asp His Leu Gly Phe Phe He Tyr Arg Leu 

35 40 45 

Cys His Asp Lys Glu Thr Tyr Lys Leu Gin Arg Arg Glu Thr He Lys 

50 55 60 

Gly He Gin Lys Arg Glu Ala Ser Asn Cys Phe Ala He Arg His Phe 
^5 70 75 80 

Glu Asn Lys Phe Ala Val Glu Thr Leu He Cys Ser 
85 90 

<210> 203 

<211> 127 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -63 . .-1 
<300> 
<400> 203 

Met Ser Ala Ala Gly Ala Arg Gly Leu Arg Ala Thr Tyr His Arg Leu 

-60 -55 -50 

Pro Asp Lys Val Glu Leu Met Leu Pro Glu Lys Leu Arg Pro Leu Tyr 

-45 -40 «35 

Asn His Pro Ala Gly Pro Arg Thr Val Phe Phe Trp Ala Pro He Met 

-30 -25 .20 

Lys Trp Gly Leu Val Cys Ala Gly Leu Ala Asp Met Ala Arg Pro Ala 
-15 -10 .5 1 

Glu Lys Leu Ser Thr Ala Gin Ser Ala Val Leu Met Ala Thr Gly Phe 

5 10 15 

He Trp Ser Arg Tyr Ser Leu Val He He Pro Lys Asn Trp Ser Leu 

20 25 30 

Phe Ala Val Asn Phe Phe Val Gly Ala Ala Gly Ala Ser Gin Leu Phe 

35 40 45 

Arg He Trp Arg Tyr Asn Gin Glu Leu Lys Ala Lys Ala His Lvs 
50 55 60 

<210> 204 
<211> 84 
<212> PRT 
<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -20. .-1 
<300> 
<400> 204 



wo 99/25825 PCT/IB98/01862 

169 

Met Lys Gly Trp Gly Trp Leu Ala Leu Leu Leu Gly Ala Leu Leu Gly 

-20 -15 .10 _5 

Thr Ala Trp Ala Arg Arg Ser Gin Asp Leu His Cys Gly Ala Cys Arg 

^ S 10 

Ala Leu Val Asp Glu Leu Glu Trp Glu lie Ala Gin Val Asp Pro Lys 

15 20 25 

Lys Thr lie Gin Met Gly Ser Phe Arg He Asn Pro Asp Gly Ser Gin 

30 35 40 

Ser Val Val Glu Val Thr Val Thr Val Pro Pro Asn Lys Val Ala His 
^5 50 55 60 

Ser Gly Phe Gly 
<210> 205 
<211> 182 
<212> PRT 
<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -20. .-1 
<300> 
<400> 205 

Met Lys Gly Trp Gly Trp Leu Ala Leu Leu Leu Gly Ala Leu Leu Gly 
-20 -15 .10 

Thr Ala Trp Ala Arg Arg Ser Gin Asp Leu His Cys Gly Ala Cys Arg 

1 5 10 

Ala Leu Val Asp Glu Leu Glu Trp Glu He Ala Gin Val Asp Pro Lys 

15 20 25 

Lys Thr He Gin Met Gly Ser Phe Arg He Asn Pro Asp Gly Ser Gin 

30 35 40 

Ser Val Val Glu Val Pro Tyr Ala Arg Ser Glu Ala His Leu Thr Glu 
^5 50 55 60 

Leu Leu Glu Glu He Cys Asp Arg Met Lys Glu Tyr Gly Glu Gin He 

65 70 75 

Asp Pro Ser Thr His Arg Lys Asn Tyr Val Arg Val Val Gly Arg Asn 

80 85 90 

Gly Glu Ser Ser Glu Leu Asp Leu Gin Gly He Arg He Asp Ser Asp 

95 100 105 

He Ser Gly Thr Leu Lys Phe Ala Cys Gly Ser He Val Glu Glu Tyr 

110 115 120 

Glu Asp Glu Leu He Glu Phe Phe Ser Arg Glu Ala Asp Asn Val Lys 
^25 130 135 140 

Asp Lys Leu Cys Ser Lys Arg Thr Asp Leu Cys Asp His Ala Leu His 

145 150 155 

He Ser His Asp Glu Leu 
160 

<210> 206 

<211> 71 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -25. . -1 
<300> 
<400> 206 

Met Pro Ala Gly Val Pro Met Ser Thr Tyr Leu Lys Met Phe Ala Ala 
-25 -20 -15 .10 

Ser Leu Leu Ala Met Cys Ala Gly Ala Glu Val Val His Arg Tyr Tvr 

-5 1 5 ^ 

Arg Pro Asp Leu Thr He Pro Glu He Pro Pro Lys Arg Gly Glu Leu 

10 15 20 

Lys Thr Glu Leu Leu Gly Leu Lys Glu Arg Lys His Lys Pro Gin Val 

25 30 35 

Ser Gin Gin Glu Glu Leu Lys 
40 45 
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<210> 207 

<211> 73 

<212> PRT 

<213> Homo sapiens 

<220> 

<300> 

<400> 207 

Mec Arg lie Arg Met Thr Asp Gly Arg Thr Leu Val Gly Cys Phe Leu 

15 10 IS 

Cys Thr Asp Arg Asp Cys Asn Val He Leu Gly Ser Ala Gin Glu Phe 

20 25 30 

Leu Lys Pro Ser Asp Ser Phe Ser Ala Gly Glu Pro Arg Val Leu Gly 

35 40 45 

Leu Ala Mec Val Pro Gly His His He Val Ser He Glu Val Gin Arg 

50 55 60 

Glu Ser Leu Thr Gly Pro Pro Tyr Leu 
65 70 
<210> 208 
<211> 169 
<212> PRT 
<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -150, .-1 
<300> 
<400> 208 

Met Ala Glu Thr Lys Asp Thr Ala Gin Mec Leu Val Thr Phe Lys Asp 
-150 -145 -140 -135 

val Ala Val Thr Phe Thr Arg Glu Glu Trp Arg Gin Leu Asp Leu Ala 

-130 -125 -120 

Gin Arg Thr Leu Tyr Arg Glu Gly He Gly Phe Pro Lys Pro Glu Leu 

-115 -110 -105 

Val His Leu Leu Glu His Gly Gin Glu Leu Trp He Val Lys Arg Gly 

-100 -95 -90 

Leu Ser His Ala Thr Cys Ala Glu Phe His Ser Cys Cys Pro Gly Tro 

-85 -80 -75 

Ser Ala Val Xaa Arg His Leu Ser Ser Leu Gin Leu Leu Pro Pro Glu 
-70 -65 -60 -55 

Phe Lys Gly Phe Ser Cys Leu Ser Leu Pro Ser Ser Trp Asp Tyr Arg 

-50 -45 -40 

Arg Pro Pro Pro Cys Pro Ala Gly Phe Phe Val Phe Leu Val Glu Thr 

-35 -30 -25 

Gly Leu His His Val Gly Gin Ala Gly Leu Glu Leu Leu Thr Ser Cys 

-20 -15 «io 

Ser Pro Pro Ala Ser Ala Ser Gin Ser Ala Ala He Thr Gly Val Ser 

. "5 1 5 

His Arg Ala Arg Gin Arg Lys Thr Ala 
15 

<210> 209 

<211> 76 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -22. .-1 
<300> 
<400> 209 

Met Glu Leu He Ser Pro Thr Val He He He Leu Gly Cys Leu Ala 

-20 -15 _io 

Leu Phe Leu Leu Leu Gin Arg Lys Asn Leu Arg Arg Pro Pro Cys He 

^ 5 10 

Lys Gly Trp He Pro Trp He Gly Val Gly Phe Glu Phe Gly Lys Ala 
15 20 . 25 
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Pro Leu Glu Phe He Glu Lys Ala Arg He Lys Val Cys Gly Arg Gly 

30 35 40 

Arg Arg Gly Leu Gin Arg Arg Gin Cys Phe Leu Phe 

45 50 
<210> 210 
<211> 95 
<212> PRT 
<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -54. .-1 
<300> 
<400> 210 

Met Ala Glu Thr Lys Asp Ala Ala Gin Met Leu Val Thr Phe Lys Asd 

"50 -45 .40 

Val Ala Val Thr Phe Thr Arg Glu Glu Trp Arg Gin Leu Asp Leu Ala 

-35 -30 _25 

Gin Arg Thr Leu Tyr Arg Glu Val Met Leu Glu Thr Cys Gly Leu Leu 

-20 -15 .10 

Val Ser Leu Val Glu Ser He Trp Leu His He Thr Glu Asn Gin He 

1.5 10 
Lys Leu Ala Ser Pro Gly Arg Lys Phe Thr Asn Ser Pro Asp Glu Lys 

15 20 25 

Pro Glu Val Trp Leu Ala Pro Gly Leu Phe Gly Ala Ala Ala Gin 
30 35 40 

<210> 211 
<211> 92 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -22, .-1 
<300> 
<400> 211 

Met Glu Leu He Ser Pro Thr Val He He He Leu Gly Cys Leu Ala 

"20 -15 .10 

Leu Phe Leu Leu Leu Gin Arg Lys Asn Leu Arg Arg Pro Pro Cys He 

"5 1 5 10 

Lys Gly Trp He Pro Trp He Gly Val Gly Phe Glu Phe Gly Lys Ala 

15 20 25 

Pro Leu Glu Phe He Glu Lys Ala Arg He Lys Tyr Gly Pro He Phe 

30 35 40 

Thr Val Phe Ala Met Gly Asn Arg Met Thr Phe Val Thr Glu Glu Glu 

45 50 55 

Gly He Asn Val Phe Leu Lys Ser Lys Lys Lys Lys 

60 65 70 

<210> 212 
<211> 89 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -16. ,-1 
<300> 
<400> 212 

Met He He Ser Leu Phe He Tyr He Phe Leu Thr Cys Ser Asn Thr 

"15 -10 ,5 

Ser Pro Ser Tyr Gin Gly Thr Gin Leu Gly Leu Gly Leu Pro Ser Ala 

L ^ 10 15 

Gin Trp Trp Pro Leu Thr Gly Arg Arg Met Gin Cys Cys Arg Leu Phe 

20 25 30 

Cys Phe Leu Leu Gin Asn Cys Leu Phe Pro Phe Pro Leu His Leu He 
35 40 45 
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Gin His Asp Pro Cys Glu Leu Val Leu Thr He Ser Trp Asp Trp Ala 

50 55 60 

Glu Ala Gly Ala Ser Leu Tyr Ser Pro 
65 70 
<210> 213 
<211> 109 
<212> PRT 
<213> Homo sapiens 
<220> 
<300> 
<400> 213 

Mec Lys Val Asp Lys Asp Arg Gin Met Val Val Leu Glu Glu Glu Phe 

15 10 15 

Arg Asn He Ser Pro Glu Glu Leu Lys Met Glu Leu Pro Glu Arg Gin 

20 25 30 

Pro Arg Phe Val Val Tyr Ser Tyr Lys Tyr Val Arg Asp Asp Gly Arg 

35 40 45 

Val Ser Tyr Pro Leu Cys Phe He Phe Ser Ser Pro Val Gly Cys Lys 

50 55 50 

Pro Glu Gin Gin Met Met Tyr Ala Gly Ser Lys Asn Arg Leu Val Gin 

70 75 80 

Thr Ala Glu Leu Thr Lys Val Phe Glu lie Arg Thr Thr Asp Asp Leu 

.85 90 95 

Thr Glu Ala Trp Leu Gin Glu Lys Leu Ser Phe Phe Arg 
100 105 

<210> 214 

<211> 114 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -103. .-1 
<300> 
<400> 214 

Met Val He Arg Val Tyr He Ala Ser Ser Ser Gly Ser Thr Ala He 

-100 -95 _9o 

Lys Lys Lys Gin Gin Asp Val Leu Gly Phe Leu Glu Ala Asn Lys He 

-85 -80 .75 

Gly Phe Glu Glu Lys Asp He Ala Ala Asn Glu Glu Asn Arg Lys Trp 

'•'70 -65 _6o 

Met Arg Glu Asn Val Pro Glu Asn Ser Arg Pro Ala Thr Gly Asn Pro 

-50 -45 -40 

Leu Pro Pro Gin He Phe Asn Glu Ser Gin Tyr Arg Gly Asp Tyr Asp 

-35 -30 .25 

Ala Phe Phe Glu Ala Arg Glu Asn Asn Ala Val Tyr Ala Phe Leu Gly 

"20 -15 .10 

Leu Thr Ala Pro Ser Gly Ser Lys Glu Ala Glu Val Gin Ala Lys Gin 
-5 1 5 ^ 

Gin Ala 
10 

<210> 215 

<211> 124 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -97. .-1 
<300> 
<400> 215 

Met Ala Asp Asp Leu Lys Arg Phe Leu Tyr Lys Lys Leu Pro Ser Val 

-95 -90 _85 

Glu Gly Leu His Ala He Val Val Ser Asp Arg Asp Gly Val Pro Val 
-80 -75 .70 
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lie Lys Val Ala Asn Asp Asn Ala Pro Glu His Ala Leu Arg Pro Gly 

-60 -55 ^ 

Phe Leu Ser Thr Phe Ala Leu Ala Thr Asp Gin Gly Ser Lys Leu Gly 

-45 -40 .35 

Leu Ser Lys Asn Lys Ser lie He Cys Tyr Tyr Asn Thr Tyr Gin Val 

-30 -25 .20 

Val Gin Phe Asn Arg Leu Pro Leu Val Val Ser Phe He Ala Ser Ser 

-15 -10 _5 

Ser Ala Asn Thr Gly Leu He Val Ser Leu Glu Lys Glu Leu Ala Pro 

15 10 15 

Leu Phe Glu Glu Leu Arg Gin Val Val Glu Val Ser 
20 25 

<210> 216 
<2H> 93 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -22. .-1 
<300> 
<400> 216 

Met Lys Pro Val Leu Pro Leu Gin Phe Leu Val Val Phe Cys Leu Ala 

-20 -15 
Leu Gin Leu Val Pro Gly Ser Pro Lys Gin Arg Val Leu Lys Tyr He 

-5 1 5 10 

Leu Glu Pro Pro Pro Cys He Ser Ala Pro Glu Asn Cys Thr His Leu 

15 20 25 

Cys Thr Met Gin Glu Asp Cys Glu Lys Gly Phe Gin Cys Cys Ser Ser 

30 35 40 

Phe cys Gly He Val Cys Ser Ser Glu Thr Phe Gin Lys Arg Asn Arg 

45 50 55 

He Lys His Lys Gly Ser Glu Val He Met Pro Ala Asn 

60 65 70 

<210> 217 
<211> 207 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -42 . . -1 
<300> 
<400> 217 

Mec His He Leu Gin Leu Leu Thr Thr Val Asp Asp Gly He Gin Ala 

-40 -35 .30 

He Val His Cys Pro Asp Thr Gly Lys Asp He Trp Asn Leu Leu Phe 

-25 -20 .15 

Asp Leu Val Cys His Glu Phe Cys Gin Ser Asp Asp Pro Pro He He 
-10 -5 1 5 

Leu Gin Glu Gin Lys Thr Val Leu Ala Ser Val Phe Ser Val Leu Ser 

10 15 20 

Ala He Tyr Ala Ser Gin Thr Glu Gin Glu Tyr Leu Lys He Glu Lys 

25 30 3I ' 

Val Asp Leu Pro Leu He Asp Ser Leu He Arg Val Leu Gin Asn Met 

40 45 50 

Glu Gin Cys Gin Lys Lys Pro Glu Asn Ser Ala Glu Ser Asn Thr Glu 

60 55 
Glu Thr Lys Arg Thr Asp Leu Thr Gin Asp Asp Phe His Leu Lys He 

75 80 85 

Leu Lys Asp He Leu Cys Glu Phe Leu Ser Asn He Phe Gin Ala Leu 

^° 55 100 

Thr Lys Glu Thr Val Ala Gin Gly Val Lys Glu Gly Gin Leu Ser Lys 

105 110 115 

Gin Lys Cys Ser Ser Ala Phe Gin Asn Leu Leu Pro Phe Tyr Ser Pro 
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120 125 130 

Val Val Glu Asp Phe He Lys He Leu Arg Glu Val Asp Lys Ala Leu 
135 140 

Ala Asp Asp Leu Glu Lys Asn Phe Pro Ser Leu Lys Val Gin Thr 
155 160 165 

<210> 218 
<211> 59 
<212> PRT 

<213> Homo sapiens 

<220> 

<300> 

<400> 218 

Mec Pro His Ser Lys Pro Leu Asp Trp Gly Leu Ser Ser Val Ala Glu 

1 5 10 ' 15 

Cys Pro Ala Glu Leu Phe Pro Ser Thr Gly Gly Leu Ala Gly Lys Gly 

20 25 30 

Pro Gly. Leu Asp He Leu Arg Cys Val Leu Ser Pro Trp Ala Ser His 

35 40 45 

Phe Pro Ser Leu Ser Leu Gly Val Phe Asn Leu 

50 55 
<210> 219 
<211> 56 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -27. ,-1 
<300> 
<400> 219 

Mec Asn Arg Val Pro Ala Asp Ser Pro Asn Met Cys Leu He Cys Leu 

-25 -20 .15 

Leu ser Tyr He Ala Leu Gly Ala He His Ala Lys He Cys Arg Arg 

-10 -5 1 5 

Ala Phe Gin Glu Glu Gly Arg Ala Asn Ala Lys Thr Gly Val Arg Ala 

10 15 20 

Trp Cys He Gin Pro Trp Ala Lys 
25 

<210> 220 
<211> 162 
<2i2> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -94. .-1 
<300> 
<400> 220 

Mec Leu Gin Thr Ser Asn Tyr Ser Leu Val Leu Ser Leu Gin Phe Leu 

-90 -85 .80 

Leu Leu Ser Tyr Asp Leu Phe Val Asn Ser Phe Ser Glu Leu Leu Gin 

-75 -70 _65 

Lys Thr Pro Val He Gin Leu Val Leu Phe He He Gin Asp He Ala 

-60 -55 
Val Leu Phe Asn He He He He Phe Leu Mec Phe Phe Asn Thr Phe 

-45 -40 ,35 

Val Phe Gin Ala Gly Leu Val Asn Leu Leu Phe His Lys Phe Lys Gly 
'l^ -25 .20 -15 

Thr He He Leu Thr Ala Val Tyr Phe Ala Leu Ser He Ser Leu His 

-10 -5 ^ 

Val Trp Val Mec Asn Leu Arg Trp Lys Asn Ser Asn Ser Phe He Trp 

^ 10 15 

Thr Asp Gly Leu Gin Met Leu Phe Val Phe Gin Arg Leu Ala Ala Val 

20 25 30 

Leu Tyr Cys Tyr Phe Tyr Lys Arg Thr Ala Val Arg Leu Gly Asp Pro 
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35 40 45 5Q 

His Phe Tyr Gin Asp Ser Leu Trp Leu Arg Lys Glu Phe Met Gin Val 
55 60 65 

Arg Arg 

<210> 221 

<211> 154 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -68. .-1 
<300> 
<400> 221 

Met Ala Ser Ala Ser Ala Arg Gly Asn Gin Asp Lys Asp Ala His Phe 

-65 -60 .55 

Pro Pro Pro Ser Lys Gin Ser Leu Leu Phe Cys Pro Lys Ser Lys Leu 

-50 -45 _4Q 

His He His Arg Ala Glu He Ser Lys He Met Arg Glu Cys Gin Glu 

-35 -30 ,25 

Glu Ser Phe Trp Lys Arg Ala Leu Pro Phe Ser Leu Val Ser Met Leu 
-20 -15 -10 .5 

Val Thr Gin Gly Leu Val Tyr Gin Gly Tyr Leu Ala Ala Asn Ser Arg 

1 5 10 

Phe Gly Ser Leu Pro Lys Val Ala Leu Ala Gly Leu Leu Gly Phe Glv 

15 20 25 

Leu Gly Lys Val Ser Tyr lie Gly Val Cys Gin Ser Lys Phe His Phe 

30 35 40 

Phe Glu Asp Gin Leu Arg Gly Ala Gly Phe Gly Pro Gin His Asn Arg 
^5 50 55 60 

His Cys Leu Leu Thr Cys Glu Glu Cys Lys He Lys His Gly Leu Ser 

65 70 75 

Glu Lys Gly Asp Ser Gin Pro Ser Ala Ser 
80 85 

<210> 222 
<211> 99 
<212> PRT 

<213> Homo sapiens 

<220> 

<300> 

<400> 222 

Met Lys Val Glu Glu Glu His Thr Asn Ala He Gly Thr Leu His Gly 

^ 5 10 15 

Gly Leu Thr Ala Thr Leu Val Asp Asn He Ser Thr Met Ala Leu Leu 

20 25 30 

Cys Thr Glu Arg Gly Ala Pro Gly Val Ser Val Asp Met Asn He Thr 

35 40 45 

Tyr Met Ser Pro Ala Lys Leu Gly Glu Asp He Val He Thr Ala His 

50 55 60 

Val Leu Lys Gin Gly Lys Thr Leu Ala Phe Thr Ser Val Gly Leu Thr 
^5 70 75 80 

Asn Lys Ala Thr Gly Lys Leu He Ala Gin Gly Arg His Thr Lys His 
85 90 95 

Leu Gly Asn 
<210> 223 
<211> 43 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -24 . . -1 
<300> 
<400> 223 

Met Gin Cys Phe Ser Phe He Lys Thr Met Met He Leu Phe Asn Leu 



wo 99/25825 



PCT/IB98/01862 



176 

-20 - 15 

Leu lie Phe Leu Cys Gly Phe Thr Asn Tyr Thr Asp Phe Glu Asp Ser 

-5 1 5 

Pro Tyr Phe Lys Met His Lys Pro Val Thr Met 

10 15 
<210> 224 
<211> 69 
<212> PRT 
<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -21, .-1 
<300> 
<400> 224 

Met Trp Trp Phe Gin Gin Gly Leu Ser Phe Leu Pro Ser Ala Leu Val 

-20 -15 _io 

lie Trp Thr Ser Ala Ala Phe lie Phe Ser Tyr lie Thr Ala Val Thr 
-5 15 10 

Leu His His lie Asp Pro Ala Leu Pro Tyr lie Ser Asp Thr Gly Thr 

15 20 25 

Val Ala Pro Glu Lys Cys Leu Phe Gly Ala Met Leu Asn He Ala Ala 

30 35 40 

Val Leu Cys Gin Lys 

45 

<210> 225 
<211> 78 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -18, .-1 
<300> 
<400> 225 

Met Ser Pro Gly Ser Ala Leu Ala Leu Leu Trp Ser Leu Pro Ala Ser 

-15 -10 ,5 

Asp Leu Gly Arg Ser Val lie Ala Gly Leu Trp Pro His Thr Gly Val 

15 10 
Leu He His Leu Glu Thr Ser Gin Ser Phe Leu Gin Gly Gin Leu Thr 
15 20 25 30 

Lys Ser He Phe Pro Leu Cys Cys Thr Ser Leu Phe Cys Val Cys Val 

35 40 45 

Val Thr Val Gly Gly Gly Arg Val Gly Ser Thr Phe Val Ala 
50 55 60 

<210> 226 

<211> 80 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SIGNAL 
<222> -47 , .-1 
<300> 
<400> 226 

Met Arg Leu Pro Pro Ala Leu Pro Ser Gly Tyr Thr Asp Ser Thr Ala 
-45 -40 _35 

Leu Glu Gly Leu Val Tyr Tyr Leu Asn Gin Lys Leu Leu Phe Ser Ser 
-30 -25 .20 

Pro Ala Ser Ala Leu Leu Phe Phe Ala Arg Pro Cys Val Phe Cys Phe 

-15 -10 .5 ^ 

Lys Ala Ser Lys Met Gly Pro Gin Phe Glu Asn Tyr Pro Thr Phe Pro 
5 10 15 

Thr Tyr Ser Pro Leu Pro He He Pro Phe Gin Leu His Gly Arg Phe 
20 25 30 

<210> 227 
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<211> 241 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SIGNAL 
<222> -103. .-1 
<300> 
<400> 227 

Mec Trp Leu Asp Pro Val Phe Pro Leu Phe Pro Val Gly Asp His Tyr 

-100 -95 .90 

Leu Pro His Leu His Mec Asp Val Leu Glu Gly Leu lie Leu Val Leu 

-85 -80 -75 

Pro Cys He Asp Val Phe Val Lys Val Asp Leu Arg Thr Val Thr Cvs 

-70 -65 -60 

Asn He Pro Pro Gin Glu He Leu Thr Arg Asp Ser Val Thr Thr Gin 
-55 -50 -45 -40 

Val Asp Gly Val Val Tyr Tyr Arg He Tyr Ser Ala Val Ser Ala Val 

-35 -30 .25 

Ala Asn Val Asn Asp Val His Gin Ala Thr Phe Leu Leu Ala Gin Thr 

-20 -15 -10 

Thr Leu Arg Asn Val Leu Gly Thr Gin Thr Leu Ser Gin He Leu Ala 

-5 1 5 

Gly Arg Glu Glu He Ala His Ser He Gin Thr Leu Leu Asp Asp Ala 
10 15 20 25 

Thr Glu Leu Trp Gly He Arg Val Ala Arg Val Glu He Lys Asp Val 

30 35 40 

Arg He Pro Val Gin Leu Gin Arg Ser Met Ala Ala Glu Ala Glu Ala 

45 50 55 

Thr Arg Glu Ala Arg Ala Lys Val Leu Ala Ala Glu Gly Glu Mec Asn 

60 65 70 

Ala Ser Lys Ser Leu Lys Ser Ala Ser Met Val Leu Ala Glu Ser Pro 

75 80 85 

He Ala Leu Gin Leu Arg Tyr Leu Gin Thr Leu Ser Thr Val Ala Thr 
90 95 100 105 

Glu Lys Asn Ser Thr He Val Phe Pro Leu Pro Met Asn He Leu Glu 

110 115 120 

Gly He Gly Gly Val Ser Tyr Asp Asn His Lys Lys Leu Pro Asn Lys 
125 130 135 

Ala 



